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FIRST 150-FT STEEL GIRDER span of Garri- 
son Dam construction bridge, over Missouri 
River near Bismarck, N. Dak., is swung into 
place from west abutment to concrete-capped 


tubuler steel pile pier. See story page 14 


*storation Work Prolongs Life of Concrete Structures — Giesecke 
Broad Aspects of Highway Planning — Noble 
Converted Railroad Bridge Carries Highway Traffic— Rowe 


Tests Reveal Inadequa@ty of Bridge Specifications — Steinman 























To meei varying subsoil conditigns 
and to carry the required loadgjp, 
a= Wastes} M-rere) aves actlor.)Mait- babel oa Ray- 
mond piles are specifically engi. 


neered for each particular job. 


The Standard Pile with its heavy 
taper is most economical as a fric. 
tion pile. The principal purpose of 
the Step Taper Pile is to reach hard 
ground at considerable depths be. 
low cut-off. The Step Taper Pipe 
Pile and the Wood Composite Pile 
are used in soil conditions where 
piles of very great lengths are re- 
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MONOTUBES bring foundation costs 
down to earth! / 


@ If you're looking for ways to cut foundation 
costs — specify Monotubes. Cost-conscious engi- 
neers and builders have proved on job after job 
that the exclusiye advantages of Monotubes re- 
duce costs ... save time. Here are 5 reasons why: 


























The fluted, tapered design speeds driving. 
They're easily extendible to any required 
length, right on the job. 

Thorough inspection is quick and easy be- 








fore concreting. ; _e 
Light in weight, they are easily and quickly ort 
handled. gine 
Their sturdy construction eliminates use of i 
driving mandrell. Sub) 
Check over every time-saving, money-saving e Dr 
feature. You'll see how Moacnies bring founda- th lo 
tion costs “down to earth”. Available in gauge, nstanc 
size, and taper to meet varying soil fot resent 
tions. Send for complete information. posit 
Your inquiry will be answered moles 
promptly. Write The Union Metal 2; s rs 
Manufacturing Company, wre 
Canton 5, Ohio. = 
Scott 
j sely 
er fp 
1¢ U 
V. De 
sion OT 
| Phe 
nVISI 
vill 
ing, | 
1d ou 
hat 
int 
rve' 
lolm: 
arke 
epal 
il 
Chair 
Lil 
lw 
Stru 
07 
| r< 
| y 
| 
; 
| y 


UNION METAL 


Monotube Foundation Piles 
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7 THE FALL MEETINGof ASCE 
ksonville, October 15-17, pro- 

ms of outstanding technical inter- 
ire to be presented by six of the 
societv's 13 Technical Divisions. 
Those in session will be City Planning, 
Highway, Sanitary 
Structural and Water- 


Construction, 





ngineering, 
Subjects chosen for discussion by 
the Divisions are designed to be of 
oth local and nationalinterest. For 
nstance, the Waterways Division will 
present a program featuring a sym- 
posium on tidal rivers, using as ex- 
umples the Savannah and St. John’s 
Rivers. Speakers on this subject in- 
lude Ralph F. Rhodes, Harold A. 
Scott and Henry B. Simmons, all 
losely associated with the solution of 
river phenomena in their work with 
the U.S. Engineers. Chairman W. 
W. DeBerard will preside at this ses 
sion on October 15. 
Federal-Aid Urban Highways 

The City Planning and Highway 
Divisions are joining forces in Jack- 
sonville to trade ideas on the plan- 
ning, location and function of federal- 
ud urban highways. Charles M. 
Upham of the Highway Division will 
be in the chair for the combined meet- 
ing. The subject of “travel habit’’ 
surveys will be discussed by E. H. 
Holmes of the PRA, while W. M. 
Parker, of the Florida State Road 
Department, will tell about the inter- 
state highway through Jacksonville. 
Chairman Frank H. Malley of the 
City Planning Division will lead the 
liscussion of this problem. 

[wo sessions are scheduled by the 
Structural Division in an attempt to 
give at least part of the attention de- 
served by the subject—the grading, 
lesign and treatment of structural 


imber. A large number of experts 
neluding Howard Hansen, Ralph 
lann, J. H. Carr, A. G. H. Dietz, E. 


tern, R. P. A. Johnson, Frank J. 
rahan, and W. H. O’Brien—will 


DEEP-WATER HARBOR and many terminal 
facuities make Jacksonville a hub for 
‘nern industry. Famous for years as 
t center, city now boasts 426 industries 
‘ucing 450 different commodities. 
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in Jacksonville 


discuss various aspects of the subject. 
Jewell M. Garreits, secretary of the 
Division, will preside at the sessions. 


Construction Men Cite Bidding Practice 


At the session of the Construction 
Division on October 16, Elmer K. 
Timby will introduce speakers with 
three subjects of widespread interest 
in the construction industry. Clearer, 
more precise specifications and con- 
tracts will be the subject of the paper 
by George B. Hills and Charles F. 
Lovan. 

Operation of the Building Research 
Advisory Board will be discussed by 
R. H. Tatlow III, of New York. The 
third speaker on the program, E. M. 
Rader, will detail the construction of 
the Rickenbacker Causeway. 


Stream Improvement and Water Treatment 


Another Division to hold two ses- 
sions in Jacksonville is that on Sani- 
tary Engineering. Subjects to be 
studied include water treatment in 
the South, lime recovery at the 
Miami plant, sea water regeneration 
of Zeolite plants, South and Central 
American sanitary engineering, Flor- 
ida’s research facilities for sanitary 
engineering and the program for 
stream pollution abatement in the 
South. Speakers will be W. A. 
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Six Divisions to Hold Technical Sessions 


Florida Section Host to Fall Meeting, October 15-17 


Moggio, David B. Lee, C. D. Wil- 
liams, Clarence Sterling, Wylie W. 
Gillespie, Charles Richheimer, Claud 
F. Wertz, Malcolm Pirnie and Rich- 
ard Hazen. John H. O'Neill, secre- 
tary of the Division, will preside. 


Entertainment Featured 


Justly proud of the opportunities 
for trips of interest and entertainment 
in and about their city, the Local 
Meeting Committee, headed by Mr 
and Mrs. Robert M. Angas, have 
scheduled trips, dinners, luncheons, 
parties and—well just about every 
thing to help the convention-goers 
enjoy their visit to Jacksonville. 

Several other features will draw 
special groups. The Board of Direc- 
tion and several of its committees will 
meet and conferences will be held by 
delegates of Local Sections and Stu- 
dent Chapters in the southeastern sec 
tion of the United States. All in all 
there is plenty of pleasurable antici 
pation for a profitable and pleasant 
meeting in Jacksonville. 

Hotel Reservations 

Owing to the crowded hotel situa 
tion, members are urged to make 
hotel reservationsearly. See Septem 
ber issue of CrviL ENGINEERING for a 
list of hotels and rates. 
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AFTER ICE TEST, work is resumed on piers of Garrison 
. Dam construction bridge. Pile driver is shown 
: placing 24-in. tubular steel piles for Pier 3. Piers 

1 and 2 constructed last fall are seen in foreground. 
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Tubular Steel Pile Piers 
Withstand Rigid Test 


Two Piers of Garrison Dam Construction 


Bridge Are Subjected to Unusual Ice Load 


ERNEST E. HOWARD, M. ASCE 


Howard, Needles, Tammen & Bergendoff, 
Kansas City, Mo. 


TUBULAR STEEL PILES driven to depths below low water varying from 
93 to 166 ft to support the construction bridge at Garrison Dam near Bis- 
marck, N.Dak., withstood the tremendous forces imposed by an ice jam dur- 
ing the early spring breakup of the frozen Missouri River. Piers shown on 
the front cover of May 1947 issue of CIVIL ENGINEERING and described 
in an article on the $158,000,000 Garrison Dam project in that issue—-were 
designed and developed by Howard, Needles, Tammen & Bergendoff, Kansas 
’ City, Mo., who planned the substructure and superstructure for the combi- 
nation railway and highway bridge. A discussion of the development of 
an unconventional pier design to meet the particularly difficult conditions 
involved in the construction of this bridge is presented herein. 
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NEW TYPE PIERS built of tubular 
steel piles of */,-in. welded plate 24 
in. in diameter, driven into the bed 
of the Missouri River to support the 
projected temporary construction 


bridge at Garrison Dam, withstood 
a test early this spring that few 
permanent structures have experi- 
enced. Although the bridge is slated 
for a life of only about six years, 


ICE JAM EMPHASIZES need for higher roadway grade than called for in original design. 


and is planned for maximum salvage, 
its sound design enabled two piers 
nearly completed last fall to come 
unscathed through the winter under 
probably the greatest ice jam experi- 
enced on that part of the river. 

Two of the eight piers in the struc- 
ture were built and completed, except 
for cable bracing, in the fall of 1946. 
Work closed down about November 
30, 1946, and was not resumed until 
April 1, 1947. In the latter part of 
March 1947, the two completed piers 
were subjected to forces exerted by 
masses of 3-ft-thick ice that piled up 
first against and then on top of them 

to a height of 15 to 17 ft. When 
the ice jam moved out the piers were 
checked and found to be undisturbed 
in line or elevation—and apparently 
undamaged. 

Development of Unusual Pier Design 

Although an ice jam of the magni- 
tude experienced this spring was not 
predicted, the unusual design features 
of the tubular steel pile piers per- 
mitted them to resist the extraordi- 
nary forces exerted—and permitted, 
with no delay in construction, raising 
the grade of the bridge 10 ft to mini- 
mize the possibility of damage in the 
event of another severe ice jam. 

The concept of the pier design 
grew from study of many special 


View at left shows moving ice splitting on 


steel-encased nose of pier. View at right shows pier (arrow) under severe test of ice that piled as high as 15 to 17 ft over structure. 
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ms involved in the bridge 
1 which, it was evident, no 
tional type of pier would be 
meet. The piers were designed 
port a bridge providing two 
' for heavy highway traffic, a 
dew uk and a lane for railroad traf- 
ts highway load—to consist of 

earthmoving equipment and 
‘ruction materials for the 90,- 

)-cu yd earthfill dam—is about 
twice the standard H20 $16 loading 
usually specified. Its railway design 
load is E50. 

Although the nine-span, 1,350-ft 
structure will serve but five or six 
ears and then be removed, it is 
iesigned with strength and stability 
equal to that of many permanent 
bridges carrying heavy live loads, 
Ease of removal, use of elements 
readily adaptable for re-use and maxi- 

















































vage, mum salvage value—obviously desir- > - ; 
) piers ible. characteristics—influenced the 1S to be subjected, influenced certain 
| Come design. These factors were consid- ¢lements of the pier design. Although 
under ered in selecting girder spans instead ormally the low-water river depth 
*xperi- f truss spans for the superstructure. ™ay not exceed 10 or 12 ft, the entire 
| f 1,350 ft to be spanned is subject 
struc- influence of Remoteness of Site to scour which under flood conditions 
except Remoteness of the proposed bridge might reach depths of 40 ft below 
1946. site had its influence on the design low water, and the main channel 
ember { the structure. All materials in- might vary in location. The scour 
L until cluding contractor’s plant and equip- threat is accentuated by the constric- 
art of ment were to be hauled in by road. tion of the channel by embankment 
1 piers \bsence of improved roads for several approaches across overflow land. 
ed by miles of the haul distance suggested Severe ice conditions were ex- 
led up , design requiring minimum bulk of pected, but because of the remoteness 
them materials, that could be built with the of the site no reliable data on previous 
When iewest different elements of construc- ice conditions were available. Bor- 
S were tion plant. Need for early comple- ings indicated characteristic sub- 
turbed tion called for a type of pier that could surface conditions—20 to 40 ft of 
rently be constructed expeditiously in the sand and sandy clay alluviums, under- 
short working season. lain by glacial deposits of variable 
ten Well-known violent vagaries of the clays down to depths of 70 to 100 ft, 
Missouri River, to which the bridge where a sort of hardpan clay with 
nagni- 
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Crest Mark, El. 1,704 









CREST OF RIVER LEVEL at El. 1704.0—more than 6 ft over elevation of pier cap in original 
design—is indicated on photograph. Shown standing near 36-in-thick cake of ice is John 
Kuhn, manager of construction for Missouri Valley Constructors, Inc. 
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streaks of limestone, lignite, etc., is 
encountered. Relatively deep foun- 
dations were thus indicated. 

Study of the many special condi- 
tions involved indicated that they 
could not be met by a conventional 
type of pier. Deep caisson piers, 
whether pneumatic or open dredged, 
would require extensive and varied 
construction plant. Conventional 
pile foundation piers constructed with 
cribs or cofferdams such as have been 
used for some Missouri River bridges, 
similarly would require rather exten- 
sive plant, including pumps for un- 
watering cofferdams, equipment for 
underwater concreting, etc.; and 
construction would require shifting 
from one to another type of construc- 
tion operation. 

Studies finally crystallized in the 
steel pile pier design with piles, wholly 


Et. 1723.75 



































DRAWING SHOWS details of tubular steel pile pier: (a) as first designed: and (b) as revised to give 10-ft additional height. 
completed according to original design, except for cable bracing, withstood extraordinary forces of ice jam in river this spring. 
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exposed above water, joimed at their 
ordinary stage by en 
casement in a reinforced concrete 
cap beam, in part steel encased 
\side from a small concrete plant, 
this would require—and did require 
but one major piece of contractors 
plant, a heavy specially designed 
floating pile-driver. No pumps, or 
boilers to run them, no equipment for 
placing concrete under water, and 
none of the miscellaneous equipment 
for caisson pier sinking were needed 
The design necessarily was based 
upon assumed pile capacities. Ex- 
perience in driving other steel piles, 
in some cases tubular piles, elsewhere 
in the Missouri and Mississippi Riv- 
ers, indicated that tubular steel piles 
could be driven deep enough to be 
absolutely safe against any scour, to 
have a normal load capacity of at 
least 150 tons, and to be safe against 
Since 


tops above 


oceasional material overloads. 
the nearest river gage to this remote 
site is at Elbowoods, 47 miles up- 
stream, the U.S. Engineers had rather 
meager data on which to stipulate an 
elevation for bridge grade and low 
steel elevation 


Roadway Grade Raised 10 Ft 


Che ice jam experienced this spring 
demonstrated a need for a higher road 
way grade than that of the original 
design. For a permanent structure 
a raise of 20 ft or more might have 
been considered necessary, but after 
consideration of the various probabili- 
ties of such an ice jam occurring at 
the same place within five years, the 
facilities for maintenance and control, 
and other conditions peculiar to this 
‘temporary’’ bridge, a raise of grade 
of 10 ft was determined by the U.S. 
Engineers. 
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Various studies were made of how 
best to remodel the abutments and 
piers of the bridge to make them suit- 
able for the increased height. Com- 
pletion of the bridge within the work- 
ing season of the year 1947 was con- 
sidered urgently necessary to permit 
other construction operations to move 
forward according to the broad pro- 
gram. Delays in obtaining materials, 
or other contingencies that might 
defer completion until the spring or 
summer of 1948, were to be avoided 
if at all possible. 

The status of the construction 
work at the time the revised design 
was being considered was that Piers 
| and 2 were substantially completed 
and the footing of the west abutment 
was built. The contractor had re- 
sumed work and pile driving was in 


POSSIBILITY OF SUDDEN increase in wind 
velocity introduces considerable hazard in hand- 
Contractor uses wind gage to 


ling long girders. 


determine periods of calm for safe handling. 
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EASE OF REMOVAL and re-use of ele 







ents 
to obtain maximum salvage value afte: five 
to six years of service are prime factors cop. 
sidered in selecting girder rather than trys, 






spans for structure. Here, 150-f girder is 
swung into place from west abutment te 
Pier 1. Protrusion of concrete marks origina! 
coping and top of pier before extra 10 # 
was added. 










® 


progress at Pier 3. All materials re. 
quired by the original plans were 
either at the site or were in Process of 








being delivered. Additional op. 
crete materials and reinforcing stee! 
could be secured with sufficient 





promptness to avoid delay of con 
struction operations. This was not 
true of the tubular steel foundation 
piles, or even of the steel H-beam 
piles. For these, no delivery within 
less thansfour months was offered. 
and even then delivery was contin 
gent and doubtful. Some surplus H 
beam piles and a small surplus length 
of tubular steel piles were on hand. 

To keep pile loads within the sam: 
range as the original design, it would 
be necessary (1) to use a greater 
number of piles or (2) to drive the 
piles at increased batters. Under 
either of these conditions the concrete 
connecting block could be set up to 
the required 10-ft height. But addi- 
tional piles could not be secured 
within the time required and increase 
of batters would have required very 
considerable revision in the contrac 
tor’s special heavy pile driver. Simi- 
larly, to set the bottom of the con 
crete beam at a higher elevation 
above ordinary water would have 
required a considerable revision in 
the special pile driver to enable it t 
overtop the steel template at its 
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higher elevation. The most expedi- 
tious revision was to add 10 ft of 
height to the concrete block and to re- 
tain the steel piles and other construc- 
tion parts as originally planned, pro- 
vided the piles could be made ade- 
quate for the increased loadings. 


Pier Construction Details 


Each of the piers consists of a con- 
crete-encased double-trussed cap sup- 
ported by 15 piles, only three of which 
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BRACING CABLES 
on finished pier are 
drawn taut, ready to 
function. Originally, 
cables were not to be 
tightened until deep 
scouring occurred, 
but further considera- 
tion determined that 
cables should be 
jetted into place and 
tightened as part of 
original construction. 


are driven vertically (see Fig. 1) 
Angles of the other piles, driven on a 
batter of 4 in. horizontal to 12 in. 
vertical, range from the four driven 
parallel with the center line of the 
pier to eight set at an angle of 41'/» 
deg. The */4-in. welded plate, 24-in.- 
dia piles—at least 100 ft in length 
were driven and jetted to a resistance 
of 150 tons each. 

The bottom surface of each pier 
cap 1s a steel plate 72 */s-in. with 





TABLE |. RECALCULATED PILE LOADINGS 


LOADING 
I ad 
Dead load, live load 
Dead load, live load, 30-Ib transverse wind 
Dead load, live load and ice ; : 
Dead load, live load, 30-Ib transverse wind and ice 
Dead load, liveload and braking 
Dead load, live load, 30-lb longitudinal wind 


Dead load, live load, 30-Ib longitudinal wind and braking 


ORIGINAI RBVISED 
37.1 tons 49.7 tons 
80.5 tons 93 .0 tons 
119.0 tons 139.4 tons 
122.0 tons 146.2 tons 
160.4 tons 192.7 tons 
130.5 tons 156.0 tons 
91.8 tons 107 .2 tons 
141.8 tons 170.2 tons 





transverse stiffeners, with a ring-rein- 
forced hole for each pile. This func- 
tioned as a template to locate the 
piles, as bottom form for the concrete, 
and as supplementary to the bottom 
chords of the side trusses. Piles are 
bedded from 3 to 6 ft in the concrete 
of the pier caps, and are welded to 
the bottom plate. *Open-ended, the 
piles are reinforced with two */,-in., 
plate collars for the bottom 2 ft, to 
provide a cutting edge. Up to about 
3 ft below low water, piles were filled 
with sand; above that elevation, the 
piles were filled with concrete. The 
concrete filling was placed as a pre 
caution against damage to the piles 
from water freezing inside of them. 
Precautions Against Scour 

Stability against extraordinary 
scour is insured by special precau 
tions. A system of 1'/s-in. (6 & 19) 
steel wire ropes is connected to six 
upstream batter piles at the assumed 
elevation of maximum scour. Ex 
tending up through the concrete 
haunches on the sides of the pier caps, 
they will be fastened to special cast 
steel snubbing anchors set on the top 
of the piers at the downstream end 
These anchors rest on concrete seats 
cast monolithically with the concrete 
in the pier caps. 

The several calculated loadings as 
applied to the pile in the extreme 
position for the original design and 
for the increased-height. design are 
given in Table I. 

(Continued on page 76) 





Truck Simplifies Timber Setting Operation 


TIMBER SETTING TRUCK places 
heavy cross collar in position in 
Tennessee Coal, Iron & Railroad Co. 
mine with ease and safety in 60 per- 
cent less time than required by hand 
methods. Timber is rolled along 
conveyor and clamped in place in 
cradle at end of 10-ft boom. Hy- 
draulic hand pump on left side of 
truck raises boom in about two min- 
utes from 4 ft above track to final 
position shown in illustration, where 
cross collar is held until anchored on 
rib pins. Rachet device prevents 
boom fromdroppingin caseof trouble 
with hydraulic system. Cradle can 
be rotated to any horizontal position. 
Boom is swung from side to side to 
assist in placing timbers in desired 
locations. Timbers weighing up to 
900 lb can be set with less effort, 
smaller crews and greater safety in 
less time than required by old meth- 
ods. Machine shown here is at work 
in ore mine of U.S. Steel Corp. sub- 
sidiaryin Birmingham, Ala., district. 
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ALMOST SCRAPPED to alleviate steel shortage during World War II, Red Rock Bridge over Colorado River at Topock, Ariz., has been 
transformed from railroad to highway bridge, thus eliminating lighter Topock Arch Bridge (span at right of photo). Cantilever structure 
was strengthened in 1911 by adding channel pier at midpoint of suspended span. New Santa Fe Railroad Bridge is seen in background. 


Converted Railroad Bridge Over Colorado River 
Carries California-Arizona Highway Traffic 


Fifty-Five- Year-Old Red Rock Bridge on Santa Fe Line Is 
Transformed Into Highway Bridge at Cost of $71,500 


R. ROBINSON ROWE, M. ASCE 
Senior Bridge Engineer, California Division of Highways, Sacramento, Calif. 


HISTORIC RED ROCK BRIDGE, linking its new owner states of Arizona 
and California over the Colorado River, has once more escaped demolition 
and is now carrying highway traffic instead of the Santa Fe Railroad traffic 
for which it was originally designed. Its railway burden has been taken 
over by a new double-track, deck-type bridge located about 500 ft upstream 
(see article by Walter E. Robey, M. ASCE, in CIVIL ENGINEERING for 
September 1947). Once the longest of its kind and now one of the oldest 
of steel bridges, the Red Rock structure has seen three revisions in its 57- 
year history. These changes would have been impossible had not design, 
construction and faithful maintenance preserved the original strength. 


NOW OPEN FOR TRAFFIC, 57- 
year-old Red Rock Bridge across the 
Colorado River near Topock, Ariz., 
has been transformed from a railroad 
to a highway bridge at a cost of 
$71,500, including supervision and 
extra work. A 1944 act of Congress 
(see box insert at lower right) author- 
izing the bridge's transfer from the 
Atchison, Topeka and Santa Fe 
Railroad to the states of Arizona and 
California completed two years of 
negotiations during which the prin- 
cipals discussed the economical life 
of steel, costs of dismantling, alter- 
native routes, grade separations and 
rights of Indians. 

The Red Rock Cantilever Bridge 
was conceived in one flood and born 
in anoth&. The 35th Parallel Rail- 
road was completed in 1883 when the 
Southern Pacific, building eastward, 
bridged the Colorado River 2.5 miles 
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south of Needles, Calif., to join the 
westward-bound Atlantic and Pacific 
Railroad. This bridge was destroyed 
in the great flood of 1884 and replaced 
by A & P, then lessors as far west 
as Barstow. 

Lesser floods in 1886-1888 threat- 
ened immediately to widen the 


channel from 1,700 to 7,000 ft and 
eventually to destroy 6 miles of 
roadbed stretched diagonally across 
the overflow bottoms of Mohave 
Valley. To escape that threat, the 
new joint owners of the railroad 
(Atchison, Topeka and Santa Fe 
Railroad Co. and St. Louis and San 
Francisco Railroad Co.) decided to 
abandon 10.2 miles of the original 
line and build 13.2 miles of revised 
line via a new bridge site 8 miles 
farther downstream (Fig. 1). 

This strategic site, where the 
Colorado River leaves the wide 
overflow bottoms of 26-mile-long 
Mohave Valley to enter the volcanic 
Canyon of the Needles, had been 
explored in 1867 by engineers of the 
Kansas Pacific and named Red Rock 
from a conspicuous outcrop on the 
California bank 600 ft downstream 
from the line. 

The story of the design and con- 
struction has been faithfully told,’ 
1“Red Rock Cantilever Bridge,” S. M. Rowe 


S. W. Robinson and Henry H. Quimby, Trans 
actions, ASCE, Vol. XXV, 1891, pp. 662 et seq 








CONGRESS IN DECEMBER 1944 approved transformation of the 55-year- 
old Red Rock Bridge into a highway bridge in the formal language of the 
following act (Public Law 537, 78th Congress). 


“BE IT ENACTED by the Senate and House of Representatives of the United States 
of America in Congress assembled, That, in order to facilitate interstate commerce, 
improve the postal service, and provide for military and other purposes, The Atchison, 
Topeka and Santa Fe Railway Co., or its successors, is hereby authorized to convey to 
the States of Arizona and Califomia, jointly or separately, the existing railroad bridge 
and approaches thereto, across the Colorado River, formerly known as the Red Rock 
bridge, located near Topock, Ariz., which bridge has been or will be superseded by 
realignment of a portion of The Atchison, Topeka and Santa Fe Railroad and construction 
upstream from said existing bridge of a new railroad bridge.” 
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The bridge was completed on 
lune 25, 1890. However the old 
line had washed out on May 9, one 
day after the new main span was 
pinned and swung. In a few hours 
the traveler engine was removed, 
tracks were laid through the traveler 
legs and trains rolled unceremoniously 


ver the new route. 

Central Pier Added 

For two years (until the Mississippi 
was spanned at Memphis) the Red 
Rock Cantilever Bridge was the 
longest cantilever in the Americas. 
It was designed for loads so heavy 
that a full-load test could not be 

ide, but the margin of safety 
dwindled as locomotives grew. The 

ind lateral system were 
strengthened in 1901, but in 1911 
some radical changes had to be made. 

\fter alternatives of relocation 
ind of new superstructure had been 
considered, a channel pier was added 
under the midpoint of the suspended 
span. Since the bridge was no longer 
1 cantilever, that part of the name 
was dropped. Reversals of stress 
required extensive reinforcement, par- 
ticularly of tension members, which 
were now compressed. 

Until 1914 the occasional highway 
trathe crossed the Colorado River 
by ferry at Needles, 11 miles north 
ot Red Rock. The destructive flood 
i that year took out the ferry and 
leit the Arizona approach a 4-mile 
Nearly coincident were 
he attempted developments of In- 
dian and private lands by new irriga- 
tion systems, the gold rush to Oatman 
and promotion of the National Old 
Trails Highway. Because of this 
lood and new traffic demands, the 
' Rock Bridge was planked for 

ry use as a highway, and 

ed as such until a highway 
uld be built.’ 

fopock Arch Bridge was 

0 highway traffic February 


fle OT 


quagmire. 


129 datum of U.S.C. & G.S 
March 1916, p. 50. 
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BEFORE AND AFTER views of California portal of Red Rock Bridge show ample width that 


permitted its conversion to two-lane highway structure. 


New deck is 7-in. concrete slab, 


19 ft wide between curbs, supported on new 14-in. WF, 30-lb beams superimposed on 


railroad deck steel. 


20, 1916. Its construction had been 
financed by the states of Arizona 
and California, The U.S. Indian 
Service and the County of San 
Bernardino (a unit as large as several 
states). Located S00 ft downstream 
from the massive Red Rock Bridge 
and springing from Red Rock itself, 
it was a delicate companion structure. 
The story of its erection has already 
been told.‘ The contract cost was 
only $75,448 for a two-lane highway 
bridge spanning 592 ft. For 12 years 
this portal to California on U.S. 
Highway 66 was the longest three- 
hinged arch in the United States. 

Although of light design for light 
loads, it had until recently proved 
adequate for the infrequent traffic 
characteristic of the area. A weight 
limit of 11 tons and the injunction 
“One Way for Trucks and Buses’’ 
was not a serious inconvenience. 
However, wartime transport and 
desert maneuvers of heavy military 
equipment found the limitations re- 
strictive. 

Another unforeseen element short- 
ened the life of the structure. Closure 


‘Erection of Old Trails Bridge over Colorado 








River,”’ J. A. Sourwine, Engineering News, June 
1, 1916 
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of Parker Dam on March 4, 1938, 
created Lake Havasu, backing up 
water for 45 miles and submerging 
the abutments and part of the ribs 
of the bridge. Although protection 
was applied to steel surfaces before 
submergence, there is doubt of the 
future effectiveness of this measure. 

The states of Arizona and Cali- 
fornia, realizing that a change was 
inevitable, had been studying alter- 
native routes for 8 years. The 
cost of crossing Mohave Valley has 
prevented (and may prevent for 
many years) the development of a 
more direct line. 


New Railroad Bridge Constructed 

The California approach to the 
Red Rock Bridge was a long 9-deg 
curve. Never desirable, this curve 
became unbearable with the speeding 
up of modern streamlined trains. 
Double-tracked otherwise, the line 
was restricted to gauntlet track on 
the bridge. As a part of a major 
improvement planned before the war, 
the Santa Fe Railroad relocated 
5 miles of line to a maximum curva- 
ture of 1.5 deg and constructed a 
new bridge 500 ft upstream from 
Red Rock Bridge. 
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FIG. 1. REROUTING OF U.S. HIGHWAY 66 over 57-year-old Red Rock Bridge relieves 


light Topock Arch Bridge of increased loads imposed by modern traffic. 


Location on 


abandoned railroad grade shortens highway 0.42 mile, eliminates 600 ft of climb and reduces 


curvature a total of 630 deg of central angle. 
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CONSTRUCTION TECHNIQUES and equipment of 1889 contrast sharply with those used 


on modern construction jobs. 
of caisson for Red Rock Cantilever Bridge. 


View from Vol. XXV (1891) TRANSACTIONS shows sinking 


Description states in part: 


“On November 21st 


(1889), air was put onto the caisson and kept on continuously until February 1lth, when 
filling of the caisson was completed, resting on the boulder bed at elevation of 409. The 
sinking progressed steadily from the first, and the corners did not get out of place to exceed 
4 or 5 inches either longitudinally or laterally, during the whole progress of sinking.”’ 


This change had been authorized 
April 20, 1942, upon the condition 
that Red Rock Bridge be dismantled 
within 90 days after completion of 
the new bridge, that the channel 
piers be razed to the river bed and 
that the old steel be turned in for 
scrap, which was then in great de- 
mand. In November 1942, when it 
was first suggested that the States 
purchase the bridge in place, the 
railroad expressed a willingness to 
give it away to avoid the cost of 
demolition and salvage, but. the 
obligation to contribute to the na- 
tion's scrap pile stopped the nego- 
trations. 

In March 1943, the Army expressed 
an interest in the old bridge because 
the 1 1-ton limit on the highway bridge 
was a road block against maneuver 





FLOOD-STALLED TRAFFIC uses new route few hours after completion of bridge. Old line washed out one day after new span was pinned 
Traveler engine was removed and tracks laid through traveler legs to meet emergency. 


and swung 
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of tanks and heavy artillery training 
in the area for desert warfare. This 
interest reopened the question of the 
scrap obligation. It then appeared 
that the scarcity of scrap would end 
before the old bridge could be added 
to the pile, and the way was cleared 
for new negotiations. 


Railroad Offers Bridge to States 

These negotiations led to an offer 
by the railroad to give the bridge and 
approach right-of-way to the States 
to avoid cost of demolition and to 
reduce cost of grade-separation struc- 
tures. The States accepted in a 
three-party agreement covering fu- 
ture operation and maintenance, 
which was finally executed March 10, 
1944, and approved by Congress 
nine months later 
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Ordinarily the conversion ©) a nat 
single-track- railroad bridge ini a was 
highway bridge, not an unusual | isk 
results in a narrow bridge or an 
expensive job of spreading the trusses. 
However, the Red Rock Bridge had 
been built wide to resist lateral forces 
and this width was sufficient for 
two-lane deck without modification 
of the trusssystem. Analysis showed 
that the trusses would carry modern 
legal-limit highway loads. ASCI 


New Deck of Reinforced Concrete 

The new deck is designed for H-29 
loads and is a 7-in. concrete slab 19 
ft wide between curbs, reinforced engin 
longitudinally and supported on new supe! 
l4-in. WF, 30-lb subfloor beams 
superimposed on the railroad deck 
steel. A skid rail protects the truss 
members from damage by collision 
The contract for this deck was let ridg 
October 6, 1945, to H. L. Royden 
of Phoenix on his bid of $59,548.50. hiel 
Work was delayed by scarcity of 
structural steel and scheduling to who 
avoid hot weather. Old steel exposed desig) 
in the work was found to be in excel- 
lent condition except for tops of 
stringers. Brine drip from reefers 
had accumulated on the flanges and 
caused corrosion to depths of */, in., 
or halfway through the flange. Since 
the remaining strength was sufficient 
for highway loads, these flanges 
were simply cleaned of corrosion and 
given a protective coating. The 
work was completed May 21, 1947, 
at a total cost of $71,500, including 
supervision and extra work. 
The short Arizona approach was 
improved by day labor at a cost of 
$5,000. The California approach, 
located mostly on the old railroad 
grade, was 2 miles long. Contract 
for this work was let March 13, 1%4/, 
to Arthur A. Johnson of Laguna pee 
Beach on his bid of $70,412. Thus ees 
the total cost of the project was 
$147,000. In addition to provision 
of a wider and stronger bridge, the 
road was shortened 0.42 mile, elim- 
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I 
on 4 400 ft of climb, and curvature 
© mio a iuced a total of 630 deg of 
Sual task angle. The sharpest curve 
fe Or an is a radius of 410 ft, whereas 
le trusses were two curves of 130-ft 
ridge had t the California end of the 
Tal forces highway bridge 2 
a Soe Responsible Personnel - 
dific On : ~ eee 
is showed s for alterations were under 
y modern rection of R. A. Hoffman, M. 
Ee. engineer of bridges and dams 7 
e Arizona Highway Depart- ' , . te 
crete California was represented ji a , zm | = $ Re van 
for H-29 » discussion of general plans by F. @ _. d LAB ry = 
e slab 19 W. Panhorst, Director ASCE, bridge _ 
—— | 





meer. The bridge contract was 


einforced ‘ , ‘ 
ised by Frank Berg, resident OLD TRAILS ARCH BRIDGE on U.S. Highway 66 over Colorado River—pictured here 


1 on new 
. beams engineer, under the directi m ol Ed before Lake Havasu flooded lower hinges—is relieved of heavy traffic load by reconversion 
ad deck listrict engineer of the Arizona _ of Red Rock Bridge, 800 ft upstream. For 12 years after completion in 1916, structure was 


WT ghway Department. longest three-hinged arch bridge in US. 


rhe original Red Rock Cantilever 
ve was built under the direction M. ASCE, for the Phoenix Bridge structure and erection. The central 


the truss 
collision 





: Was le 

Ps \Ibert A. Robinson, M. ASCE, Co. Professor Stillman W. Robin- pier was added and the cantilever 
9,548.50 chief engineer of The Atchison, son, M. ASCE, was consulting engi- transformed into a continuous truss 
rcity of lopeka and Sante Fe Railway Co., neer for the superstructure. Samuel under the direction of A. F. Robinson, 
uling to who selected, after competition, the M. Rowe, M. ASCE, was chief M. ASCE, a later chief engineer of 
exposed design of Dr. J. A. L. Waddell, Hon. engineer at the site, in charge of sub the railway. 
in excel 
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». Since New 108,000-kw Generator for Grand Coulee 

ufficient 

flanges 
ion and Poe eT a 
g. The \ NEW 108,000-KW GENERATOR 

1, 1947. s big as a six-room house has been 


completed by Westinghouse Electric 
Corp. for installation at Grand Coulee 
Dam, where it will increase generating 


cluding 


ich was : 

cost of capacity by the equivalent of 146,000 
proach, p. This new giant and six similar 
railroad machines already  installed—the 
‘contract world's largest waterwheel generators 
3 1947, could supply power for all the in- 
Laguna dustrial and residential requirements 
. "Thus fa city twice the size of Pittsburgh. 

ct was Eventually the Grand Coulee pro- 
rovision gram calls for 18 waterwheel genera- 
ige, the tors, each of 108,000-kw capacity. 
elimi [his tremendous concentration of 


energy will be used for pumping ir- 
ngation water to 1,200,000 acres of 
rid farm land in the Columbia Basin 
central Washington and will set up 
huge reservoir of electric power for 
industrial use in the West. 
mpletion of the 238-ton stator 
s the final step in the manufactur 
b. Other parts of the generator, 
ing a 72-ton steel shaft 32 ft 
ind a 464-ton rotor, already 
nn ee, he generator 1 ONE OF SIX SUCH POWER GIANTS now installed at Grand Coulee Dam, 108,000-kw 
ccted th ee tae cnatalian anti generator (above) is similar to seventh unit just completed by Westinghouse Electric Corp. 
ecter 5° l CPaulon Cart! and shipped in sections for assembly at dam. Machines, weighing 2,000,000 lb and mea- 
is. Into its construction went suring 45 ft in diameter and 32 ft in height, are largest waterwheel generators ever built. 
cimately 750 tons of steel and New generating unit increases installed capacity at Grand Coulee Dam by 146,000 hp and 
than 100 miles of copper wire. sets up huge reservoir of electric power for industrial use in West. 
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Restoration Work Prolongs 


Life of Concrete Structures 


A. C. GIESECKE, Assoc. M. ASCE 


Hydraulic Engineer, Minnesota Power & 
Light Co., Duluth, Minn. 


RECENT INSPECTION OF twelve concrete hydroelectric plants of the 
Minnesota Light & Power Co. indicates general excellence of results 
achieved in restoration work over the past 20 years. During this period 
about 75 percent of the total estimated amount of renovation required 
has been accomplished. The balance of the work is expected to take 
another five years. Five ofthe twelve hydro plants account for 90 percent 
of the restoration costs; one of these is the 24-year-old Winton plant. At 
five years of age it was in great need of the extensive renovation applied 
19 years ago, and now is in particularly good condition. One of the 
other seven, the 42-year-old Thomson plant, stands today as originally 
built, as a fine example of virtually perfect concrete.. Restoration meth- 
ods used in this work are outlined here by the author. 


SURFACE INCRUSTATION of concrete in Thomson Dam (below) gives superficial ap- 
pearance of serious disintegration, but concrete underneath is found to be in excellent 
condition. Scale formed on dam (right) is of no structural importance. 





THOMSON DAM constructed in 1906 has 
made best showing of twelve hydroelectri- 
plants in Minnesota Power & Light Co.'s sys. 
tem. Its longevity is attributed to develop 
ment of proper concrete mix in laboratory 
and to dry consistency of concrete when 
placed. Structure is used as criterion fo; 
judging concrete in other plants in system 


SEVEN HYDROELECTRIC sta 
tions owned by Minnesota Power & 
Light are located on streams that 
contribute water to the Mississippi 
four are on streams that contribute 
to the Great Lakes and one on a 
stream that flows into Hudson Bay 
The elevation of the region is moder 
ate (600 to 1,500 ft) and thus con 
tributes little to the severe winter 
climate. 

In its latitude of 47 deg north, th 
region enjoys no Chinook winter 
periods or benefits of warm off-ocean 
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The Minnesota Power & Light Co. 
. northeastern Minnesota with no 
inte connections except those to its 
subsidiary, Superior Water, Light & 
ower Co., serving Superior, Wis. 
This system is served by twelve hydro 
five steam electric plants, com- 
sing 95,036 kw hydro and 78,850 
kw steam. Important additions to both 
ave under construction (see Table 1). 





TABLE! DATA ON COMBINED 
MINNESOTA-SUPERIOR SYSTEM 
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DOWNSTREAM FACE of ogee section of Winton Dam in badly disintegrated condition (below, left) prior to restoration work in 1928-1929 
is in good condition (below, right) 19 years later. Restoration work consisted of chipping defective material to depths of 6 in. minimum to 
4 ft 6 in. maximum, setting drain ducts in deep slots where seepage was in evidence, and placing new concrete mat to form new surface 
2 ft beyond original face of dam. Mat, heavily reinforced, is dowel-anchored to original concrete. 
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sofferdam on nose of pier 
4-in. rods with heavy nuts and washers) 


SPALLING OF CONCRETE on downstream face of gravity section (above, left) calls for restoration work 13 years after construction of 
Recent view (above, right) shows excellent condition of 24-in.-thick concrete facing placed in 1941 


Blanchard Dam 


* 





of mat constructed 18 in. thick is in much less satisfactory condition than 24-in. facing 


PIER RESTORATION work at Blanchard 
Dam in 1939 consisted of setting numerous 
dowels in holes sloping so as to be filled 
with soft grout. Wire mesh was used to 
supplement rods in smaller areas 





A pronounced ice formation was also 
found on the water side of a wheel 
pit wall 4'/, ft thick. 


Scope of Problem 


Extent of the work involved in 
restoration of ten of the twelve dams 
at vanous plants of the Minnesota 
Power and Light Co. is given in Fig. 
|. This graph shows the restoration 
cost to date plus the estimated cost 
of work now contemplated. Data on 
two other dams are omitted from the 
graph as being relatively unimpor 
tant. For purposes of comparison it 
may be assumed that all ten of the 
plants are of the same relative size 
and are subject to the same condi 
tions. All have moderately high (20 
to 6O0-ft) gravity-section dams at 
which no opportunity occurs for work 
on water faces during seasons of low 
water levels. From the chart it is 
clear that Dams 4, 6, 8, 9, and 10 
comprise the major part of the 
restoration problem 

Restoration methods used over the 
past 20 years are reasonably effective. 
During this period about 75 per cent 
of the work required to overcome 
structural deficiencies has been ac- 
complished. Combining the costs of 
this work with estimates of future 





GATE PIER at Blanchard Dam, constructed of sloppy mix placed by means of chutes in 1925, is in bad condition 13 years later (above, left) 
Restoration work in 1939 (above, right) consisted of reducing load on 14 44-ft Tainter gates by dropping water level 5 ft and setting barnacle 
Top of old pier was removed and new concrete was placed to re-imbed Tainter gate-hinge support rods (twee 
Subsequent bites replaced, block by block, old concrete with new. 
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Experimental portion 


work gives a fairly firm picture of the 
total cost used in Fig. l(a). 

The chart, Fig. 1(a), indicates that 
the three oldest dams are in the best 
condition and that the three youngest 
are in the worst condition—actually 
in a class by themselves. Of th 
three oldest dams the very oldest 
the Thomson plant, makes the best 
showing. It serves as ample proof 
that the art of making good concret 
was known before the five problem 
stations were built. Was concrete : 
1906 an art that was lost at a later 
date? Fortunately the record of this 
fine old structure that has been ca 
pable of enduring a severe climate 1s 
available. It was written by H. C 
Ash and discussed by M. B. Lagaard 
M. ASCE, of the Portland Cement 
Association in Vol. 25, 1929, Journa 
of the American Concrete Institute 

In his report Mr. Lagaard states, 
‘In observing the structure for th 
first time, the general impressiot 
gained is that certain portions are 1 
excellent condition, while others ar 
in a somewhat advanced stage ol 
disintegration. Under closer ex 
amination, however, it is developed 
that much apparent disintegration 
is in reality a localized incrustation 
and scale of no structural importanet 
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th this scaly deposit, as well 
‘ther portions of those struc- 
‘ept at the fill planes, the 
is in excellent condition. In 
ntion noted, the concrete is 
slightly in places, probably 
the freezing of water which has 
nte these seams. However, there 
. vidence of laitance at these 





above. let 
ng barnacle 
rt rods (ty 


nson concrete of dry consist- 
S placed by cableway; Mr. 
s, “like that of thick mush” 
it care was taken to use an 
smount of mixing water for 
atch. The design was devel- 
the laboratory by testing a 
reat number of short unreinforced 
beams. So certainly the art of build- 
ing concrete good enough for this 
climate was available when later the 
poor quality work was done. On the 
hasis of the thorough studies that 
have been made there can be no deny- 
ing that we have concrete problems. 
Fortunately not all our plants pre- 
sent such problems. 
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The Restoration Program 


Of the five problem plants previ- 
usly mentioned, the three having 
the largest restoration costs were 


wilt by individuals who were far 






ruction of 


tal portion nough removed geographically as 
have no influence or effect on one 
inother's work. Figure 1 shows that 
re of the the poorer structurers were built in 
8, 1919, 1923, 1924, and 1925. 
ites that hese were the days of World War I, 
the best r its aftermath, when we indulged in 
oungest the slogan of “Concrete for Perma- 
actually . nence a form of whistling in the 
Of the irk, perhaps), when the cry was 
oldest ; hurry—hurry build the plant.” 
he best They were the days of tall hoist 
€ proo towers and long spider webs of cables 
oncret nd of long chutes for pouring con- 
roblen crete. In Fig. 1(@), the symbol marked 
cre ti { at 1922 marks the average birth- 
a late iy of our five problem plants. 
of this in 1926 on a project then eight 
en ears old, the Minnesota Power & 
nat Light Co. undertook its first concrete 
H. ¢ restoration work. Another major 
wgaard P storation job was begun in 1928 on 
‘ement plant then but five years old. In 
lo restoration costs are plotted 
ile u terms of percentage in the years in 
states viuch they were incurred. The chart 
or th ilso proposed costs to 1952, at 
ressiot time our present plans call for 
are i t completion of restoration 
rs are rhe past and estimated future 
we of given in Fig. 1(6), were used 
r ex is for spotting “‘B’’ at the year 
loped e average date of restoration. 
ratiot nfidence it is expected that 
tatior 192 we shall see: 
tance homson standing intact with 
if any, need of attention. 
». 59 





MAJOR AREAS of downstream face of Fond du Lac Dam renovated in 1940 (above) when 
structure was 16 years old are in excellent condition seven years later (below). Signs of 
disintegration of Tainter gate waterways and gate piers were seen as early as 1928 when 
dam was but four years old. Comparison of concrete in Fond du Lac Dam with that in Thom- 
son Dam—18 years older— indicates observance of higher standards in construction of the 
older structure. In view above, concrete is placed in center section by means of chutes 
while forms for area at left are readied. Forms have been removed from section 
at extreme right. 





a 


RESTORATION OF CONCRETE in Little Falls Dam (below), constructed in 1918 when 
watchword was speed, is necessary 18 years later. Eleven years of service have proved 
restoration work sound. 
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INSIDE FACE of open wheel pits at Knife Falls Plant is relined by guniting. Constructed in 


1919 and restored in 1931, plant is today in satisfactory condition 


Original walls, 4 ft thick, 


built largely of slate rock as coarse aggregate, were rapidly approaching failure when pit 


lining was placed in 1931 


Without gunite lining walls would have had life of possibly 15 


years, but are now 28 years old and still in good condition 


2. The five problem plants, at 30 
vears of age, definitely under control, 
with the average restoration work 
having oecurred when they were 18 
vears old 

3. That the cost of restoration 
work was not overly burdensome 


t. That the period of useful life of 
these structures lies indefinitely 
ahead. 

The primary faults committed in 
the construction of the faulty proj- 
ects are those associated with at- 
tempts to lower costs. In some 


cases unwashed bank-run cor 
aggregate was used. At times 

ably not enough cement was 
and, again in the interest of low ost 
and great speed, chute distril 

was used with its implication of 

sive water to make the “soup 

In round numbers, the pri: 
detriments to quality work wer 

(a) In three of the five pr 
projects—bad aggregate. 

(6) In one of the five problem 
projects—too much water and segre. 
gation. 

(c) In one of the five problem 
projects—combination in more moder. 
ate degree of all these faults. 

In striving to solve each item on 
the basis of its individual characteris 
tics, the following expedients hav: 
been successfully used: 

l. Earthfill on both downstrean 
and upstream faces of defectiy: 
gravity structures and also on thi: 
arch dams. 

2. Gunite on the water face 
wheel-pit walls. 

3. Steel plate facing on gate and 
tailrace piers. 

1. Heavy slab of reinforced con 
crete deeply doweled into old mass 
concrete beyond possibility of frost 

(Continued on page 74 





Assembly Line Produces House an Hour 


AUTOMOTIVE MASS PRODUC 
[TON methods are now being copied 
in the manufacture of single- or 
deuble-bedroom portable houses 
equipped with bath and _ kitchen 
fixtures, built-in partitions, beds, 
cabinets and closets, ready for de 
livery by truck or rail to a home site. 
Delivered house—priced at $2,650 
it Wingfoot Homes, Inc. plant, 
Washington Park, Ill.—can be 
erected in four hours ready for 
immediate occupancy 

The quarter-mile-long production 
line traverses three separate build 
ings of a reconverted wartime valve 
factory. The technique employed 
was developed after two years of 
pilot operations in the original Wing 
foot factory located at Litchfield Park, 
Ariz. 

There is no backtracking of ma 
terials. Partial or subassembly sec 
tions move forward on dollies along 
the production line rails. Overhead 
cranes are utilized for lifting floor 
units and side assemblies and for 
setting roofs in place. Heavy fork 
lift trucks move the finished 3-ton 
houses to flatcars or trucks. More 
than 52 homes are in various stages 
of erection at one time. 
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WORLD’S LONGEST PRODUCTION LINE for the fabrication and assembly of houses 
employs approximately 1,100 workers on a three-shift basis to produce from 24 to 30 houses 


a day at the Wingfoot Homes, Inc., plant in Washington Park, IIl. 


Raw materials leaving 


mill room travel continuously forward until they emerge 24 hours later in fully equippe¢ 


portable house. 


October 
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CHARLES M. NOBLE, M. ASCE 


DEVELOPMENT 
PLANS of national, 
state and local agen- 
cies are considered 
in preparing 30-year 
program for New Jer- 
sey highways. Pic- 
tured here, electric 
power shovel, 5-yd 
capacity, excavates 
site for overpass 
bridge at'intersection 
of Routes S3 and 17. 
Power is supplied by 


oil-encased cables 
seen in left fore- 
ground, 


Broad Aspects of Highway Planning Affect 
Nation's Economic, Cultural and Social Life 


State Highway Engineer, New Jersey State Highway Department, Trenton, NJ. 


IN THIS ARTICLE the scope and broad objectives of highway planning 
are outlined. No attempt is made to cover all the objectives of a modern 


highway planning organization. 


After a broad program has been estab- 


lished it is still necessary to determine the type, general design features and 
haracter of each new facility and to execute each project economically 
but in a manner consistent with the necessity to serve state-wide and local 


transportation needs effectively. 


This phase of planning requires a direct 


application of traffic data, economic analysis and consideration of future 


growth trends. 


made available by modern highway planning methods. 


Only the surface has been scratched in utilizing the tools 


An inadequate, 


poorly planned highway transportation system blights commerce and in- 
dustry, deteriorates residential and recreational areas, induces a decline 
in tax ratables, and causes a flight of population and industry to areas 
rendered more attractive and prosperous by suitable highway transporta- 


tion facilities. 


On the other hand, an adequate well-planned system of 


modern design injects renewed vitality into the state and assures continued 
growth and development and a high standard of living forthe people. The 
stakes are too high to risk the use of hit-or-miss methods in planning high- 


way transportation facilities. 


SOUND HIGHWAY PLANNING 
is of preeminent importance in the 
ntire governmental structure from 
p to bottom because of the intimate 
profound effect of the highway 
system on the economic, cultural and 
social life of America. Probably no 
single tactor has had such a significant 
e on the American way of life 
hought as the motor vehicle 
highway system of America. 


vr 


NAL ROADS on either side of Route 
tied freeway under construction in 
y, are designed for use of local or 
traffic. Equipment used on grad- 
tions for Ridge Road overpass near 
includes 16-yd bhottom-dump 

ng units seen in right foreground. 


This combination has wrought a com- 
plete revolution in America which has 
occurred since the turn of the century, 
more particularly since the close of 
World War I in 1918. A complete 
revolution in thought, customs, cul 


f 


ture, business methods and _ social 
values in 30 years! Viewed histori 
cally this is an astounding phenom- 
enon. 

The past 30 years have witnessed 
the rapid and magical development 
of the motor vehicle to a state of near 
perfection and the creation from a 
standing start of a national system of 
highways to such effect that the 
economy of the United States is irrevo 
cably geared to motor transport. 
Transportation is the keystone in 
modern civilization, and highway 
transportation is an essential and 
increasingly important element in 
the economic well-being and stand 
ard of living in America. The motor 
car, bus and truck are inevitably in- 
terwoven with the destiny of the 
United States, for if motor transport 
came to a stop overnight the Ameri 
can way of life as we understand it 
would cease abruptly. 

Advance planning won the war 
just concluded. One reason it re 
quired nearly two years before the 








HEAVY WEEK-END TRAFFIC 


gestion at this point 


United States could hit back at the 
enemy effectively and take the offen- 
sive was the absence, at the time of 
Pearl Harbor, of such planning on 
the production front on a scale re- 
quired by total war. Advance plan- 
ning on the peacetime front in every 
phase of our national life is just as es 
sential as wartime planning, and this 


applies particularly to the develop 
ment of an adequate and economi 
cally essential highway transportation 
system. 

Early in the development of the 


motor age, highway planning was 
comparatively simple, for the need to 
connect centers of population with 
passable roads through the rural areas 
was obvious, and instinctive engi 
neering judgment was adequate to 
meet and promote the development of 
the motor’car.' That this task was 
well done is attested by the great 
highway network which stretches 
from the Atlantic to the Pacific and 
from the Mexican border to Canada 
and which is a tribute to American 
engineering genius 

But as motor transport integrated 
itself with American life and indus 
try, the problem became more com 
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SEAGOING DREDGE removes salt marsh 
muck along Route 100 freeway alignment to 
depths of 13 to 20 ft at Woodbridge, N.]J. 
Spoil pumped into diked areas is used as fill 
material to build up swamplands on either 
side of freeway. Fill and pavement for 
Woodbridge Avenue, main thoroughfare 
running diagonally across picture, were 
restored after dredge workéd its way in 
(to section now backfilled in foreground) 
and again on its return. (Photograph by 
Ostergaard, courtesy S. J. Groves & Sons 


as high as 51,000 cars per day 

on Victory Bridge (N.J. Route 4) over Raritan River at Perth Amboy 
is typical of problem confronting New Jersey highway designers in 
their effort to provide adequate highway facilities. 
of Edision Memorial Bridge (Route 35) did much to relieve con- 


Construction 


CAPACITY OF EIGHT-LANE traffic facility—-N.J. Route 25 (U.S }) 
is limited by cross traffic at grade, left turns, stop lights, pedestrians, 
parking, traffic weaving over four lanes, and marginal friction 
caused by commercial and industrial roadside development 
Completion of Route 100 freeway will divert large number of 


66,000 motor vehicles using this highway daily. 


plex until today the instinctive ap- 
proach will suffice no longer and more 
analytical methods are required in 
order that the highway transportation 
system may pace the tempo of indus- 
trial and social development. Thus it 
is vital that the continued develop- 


ment and expansion of this system 
should be wisely, carefully and scien 
tifically planned, utilizing all avail 
able data. 

Today the highway network is 
made up of three general groups: (1 
The feeder system; (2) the ordinary 
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stat. highway system; and (3) the 
freeway and parkway system. The 
first system consists of roads and 
stre. (s Which are purely local in func- 
tion and which serve to collect and 


diffuse traffic. These roads serve the 
land directly. 

rhe second, or ordinary state high- 
way system, collects the traffic from 
the feeder system and carries the 
great burden of traffic between cen- 
ters of population. In addition it 
serves the land along its borders, 
since free access is permitted adja- 
cent landowners. Such highways are 
not entirely local; they are of state- 
wide significance and in fact many of 
them are of national import. 

The third system (freeways and 
parkways) consists of limited-access 
highways. It serves as the relief 
valve for congestion. These high- 
ways do not serve the land directly 
since free access to them is denied 
abutting property owners except at 
specially designed traffic interchanges. 
[he justification for them is brought 
about by intolerable congestion and 
delay on land service highways, 
where freedom of movement ts greatly 
reduced by high traffic density cou- 
pled with costly and nerve-racking de- 
lays occasioned by red lights, inter- 
sections at grade, and disturbances 
caused by vehicles entering and leav- 
ing the highway at will between in- 
tersections to patronize roadside es 
tablishments. The most pressing 
application of the freeway and park- 
way principle is in highly developed 
and industrialized urban areas where 
traffic congestion is strangling further 
development. 


Aim !s Economic Vitality 


Modern highway planning contem- 
plates the proper development, bal- 
ance and coordination of these three 
highway groups at the national, state 
and local level. The end product of 
this planning is the economic vitality 
and health of the countryside, the 
community, the state and the nation 
as a whole. 

he birth of modern highway plan- 
ling Was initiated some ten years ago 
by the Federal Public Roads Admin- 
istration and led to the organization 
ol State Highway Planning Surveys. 
hese surveys were the first step and 
consisted of the collection of high- 


Way statistics including traffic vol- 
ume counts and lately traffic origin 


ind destination surveys. The mere 
collection of these statistical data is 
ent to produce practical re- 
r it is necessary for the infor- 
to be analyzed and then applied 
practical problems associated 
v ghway system planning, design 
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DIKED AREA along Route 100 (above) receives spoil pumped by hydraulic dredge working 
in same location as seen in view at bottom of preceding page (far end of channel). 
graph by Ostergaard, courtesy S. J. Groves & Sons) 





(Photo- 





HYDRAULIC DREDGE LYONS, with 20-in. discharge, pumps as much as 20,000 cu yd per 


day in removing 500,000 cu yd of salt marsh muck along freeway alignment. 


and construction. Thus it is neces 
sary not only to collect highway sta 
tistical data but also to apply it in 
telligently in order to meet the de 
mands of modern highway planning. 


New Jersey Has Highway Planning Bureaus 

The New Jersey State Highway 
Department, in recognition of the 
change in emphasis in highway trans 
portation and of the fact that highway 
planning has come of age, has organ 
ized a Division of Planning and 
Economics headed by a director and 
deputy and composed of two princi 
pal bureaus: (1) The Bureau of 
Planning and Economics, and (2 
the Bureau of Planning Survey. The 
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latter bureau gathers highway plan 
ning (traffic) data in the field and 
collates them; the former analyzes 
the information and applies it to 
practical highway planning problems 
having due regard for the principles of 
economics, 

The first broad objective of modern 
highway planning contemplates the | 
blueprinting of an over-all state-wide 
highway transportation system which 
will be required by the state to assure 
its economic vigor, health and con 
tinued progressive development, look 
ing forward to a reasonable period in 
thefuture. Inthe State of New Jersey 
the system is being developed on a 30 
year basis. To accomplish this task 
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STRAWBERRY HILL borrow pit (above, left) furnishes nearly 500,000 cu yd of fill for Route 100 freeway at daily capacities of over 8.5 
cu yd. Fill is placed in 6-in. layers (above, right) and thoroughly compacted with 15-ton sheepsfoot tamping rollers drawn by diesel tractors 
Unit in foreground mounts rear tires 2] in. in diameter 


it is mecessary to gather data from 
national, state and local agencies in 
order to integrate the development 
plans of these groups with the high- 
way net. It is necessary to learn the 
trend of industnal and agricultural 
development, to ascertain where wa 
ter power and water supply reservoirs, 
airfields, canals, railways, recreation 
ireas, state and national forests and 
military installations are planned in 
order that the highway system may 
serve these facilities effectively and 
not conflict with them. It is also es 
sential that the plans of local planning 
bodies be kept on file and reviewed so 
that there will be complete coordina 
tion through all levels of government 
from top to bottom. 

In determining the location and 
extent of highway facilities it 1s ad 
visable to cut cross sections through 
trafic sheds and compare existing 
traffic volume with the number of 
trafic lanes presently available, thus 
establishing whether there is a cur- 
rent deficiency or adequacy of traffic 
capacity. The traffic volumes may 
then be projected ahead 30 years and 
the number of traffic lanes needed at 
the end of that period determined. 
With these data, present deficiencies 
in traffic capacity are indicated and 
plans can be made to provide con- 
struction to meet these needs. At 
the same time suitable routes can be 
laid out to care for future require 
ments 

In the development of a state-wide 
long-range plan, consideration should 
ilso be given to opening up unde- 
veloped areas for growth and recre- 
ation Consequently it 1S necessary 
to take stock of highway construction 
ind maintenance needs and to relate 
these needs to anticipated revenues in 
order to determine whether such rev 


30 


enues will be sufficient to meet re- 
quirements as rapidly as required by 
expanding traffic or whether addi- 
tional motor-vehicle taxes or pos- 
sibly a bond issue is required. 


Construction Is Part of Master Plan 


On the completion of the long- 
range 30-year plan conceived on a 
realistic basis of actual state need, a 
definite goal of accomplishment is es- 
tablished, based on a_ thoughtful, 
reasoned analysis of afl the factual 
data available. Actual construction 
can then proceed with the assurance 
that it forms a part of the ultimate 
master plan. This results in over-all 
economy, avoidance of duplication 
and costly scrapping of expensive 
highway facilities. 

It must be recognized that the 
construction of a new highway re- 
sults in removing tax ratables from 
the books, divides land areas up into 
new and often unusable or uneconom- 
ical parcels, and causes a major re- 
adjustment on the part of property 
owners. Therefore it is essential that 
the highway should be properly lo- 
cated once and for all so that this 
readjustment need take place only 
once. The whole process requires 
careful consideration of the principles 
of broad economics at every level of 
the state structure. 

With the ultimate goal blueprinted, 
it is then necessary to establish prior- 
ities for the actual construction based 
on factual data and having due regard 
for anticipated available funds. In 
order to utilize engineering personnel 
effectively to perform field surveys, 
prepare plans and specifications and 
plan construction operations, it is 
the purpose of the New Jersey State 
Highway Department to establish 
these priorities five years in advance. 


In this way planning for actual con 
struction can be kept continuously 
five years ahead and schedules (tim 
tables) can be worked up so that the 
program will be executed smoothly 

Inasmuch as the work of the New 
Jersey State Highway Department is 
carried forward on a fiscal-year basis 
it is necessary to prepare a yearly 
budgetary statement for considera 
tion by the state budget commissioner 
approval by the governor and submis 
sion to the legislature for final ap 
proval and action. The projects in 
cluded in the budget for state highway 
construction can be selected in the 
order of priority from the five-year 
highway priority list. 

Equitable Distribution of Taxes 

Necessary planning responsibilities 
are the setting up of an annual pro 
gram for the replacement of worn-out 
pavements and other physical units 
in the highway structure, and the es 
tablishing of a fiscal program for the 
rectification of traffic hazards on a 
priority basis. The use of highway 
planning data is fundamental in de 
veloping these programs. 

One of the important duties of 
modern planning organization ts to as 
sist in the field of finance and taxa 
tion as applied to the highway trans 
portation system. This problem 1s 
particularly acute in the State of New 
Jersey where public sentiment, 1 
view of critical unemployment dis 
tress and in the belief that sufficient 
highways had already been con 
structed to adequately fulfill trans 
portation needs, sanctioned the diver 
sion of motor-vehicle revenues t 
other than highway uses. This diver 
sion sentiment came largely from th 
cities and urban areas where a ‘arg 
portion of motor-vehicle revenues 
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lected and where land-tax 
s developed during the depres- 
ars. The people of the urban 
elt that motor-vehicle revenues 
ed from them were being used 
lar in rural areas and that they 
eriving little benefit from such 

[Therefore an equitable bal- 
tween highway expenditures 
it | and urban areas is essential. 
It nteresting to note that in the 
three-year period 1940-1942 inclu- 

2 percent of the total motor- 
icle revenue in the sum of $615,- 
000,000, was diverted from highway 
uses in the United States. 

{nother important highway plan- 
ning function in the field of finance 

| taxation is the determination of 
n equitable distribution of motor- 
vehicle taxes over all classes of ve- 
hicles. In conjunction with this 
work, a study in cuoperation with the 
Motor Vehicle Department might be 
made of maximum desirable vehicle 
size and weight with the objective of 
submitting model drafts of legislation 
for the consideration of the governor 
ind the legislature. 

It is considered that this is a most 
important task, for the role of the 
motor truck is so interwoven with the 
industrial and economic welfare of the 
state, not to mention the dependence 
of vast populations on the truck for 
the delivery of food, that any adverse 
unbalance in the economy of truck 
haulage would have an immediate and 
unfavorable effect on the people and 
business interests in the state. 

It is essential, therefore, that a 
sound policy be formulated based on 
highway transportation needs as de- 
termined by traffic data and met by 
innual motor-vehicle revenues equi- 


tably adjusted in differential rate be- 
tween all the various classes of ve- 
hicles and set at a level that will yield 


sufficient revenue to meet the needs of 
motor transportation adequately, but 
such rate structure must not exceed 
and willingness to pay. A 
licy contemplating motor-vehicle 
tes above ability to pay will re- 
sult in diminishing returns, and more 
serious still, will have a tremendously 
ulverse effect on the economy and so- 
| welfare of the state. 

(he American motorist and the 
ing industry have shown an ex- 
inary willingness to pay motor- 
e taxes but it cannot be ex- 

that they will continue in this 
if the monies collected, from 
ire diverted away from high- 
nstruction and maintenance or 
it-or-miss or inequitable fiscal 
mis adopted. Highway plan- 
rovides the data and furnishes 
y to the establishment of a 
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GRADING OPERATIONS on first section of New Jersey's first parkway 


Clifton in Bergen County to Cape May, a distance of 152 miles 





to extend from 
are handled by dump trucks, 


bulldozers and sheepsfoot rollers. Small trees (upper view) within roadway limits are care- 
fully removed for planting elsewhere. Fill is placed within right-of-way lines of section of 
parkway in Union County that parallels Rahway River (lower view). 


sound fiscal policy based on the use 
factor. 


Traffic-Volume Density Is Not Sole Criterion 


In the establishment of a policy, 
care must be exercised in avoiding a 
blind acceptance of traffic-volume 
density as the sole criterion. There 
should be a recognition of the neces 
sity to open up undeveloped areas in a 
state and to “‘subsidize’’ such areas 
with an adequate road system to stim- 
ulate development in order to effect 
an increase in land tax ratables on a 
state-wide basis, to spread out indus- 
try and population and to open up 
recreation areas. 

Such a policy must be carefully 
balanced against the highway trans- 
portation needs of presently devel- 
oped areas, otherwise industry, popu- 
lation and business will be sucked 
away from these areas, resulting in 
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blighting them with consequent loss 
in land-tax ratables and a staggering 
loss in physical investment in schools, 
hospitals, playgrounds, parks, water 
supply, sewerage and street systems 
as well as other public utilities. The 
cost of government in these fully de- 
veloped areas does not decline when 
there is a loss in land-tax ratables but 
rather increases. Consequently com- 
munities with declining ratables face 
almost certain bankruptcy. 

A fertile field where ecenomic 
analysis based on highway planning 
data will yield large dividends m 
state-wide prosperity is in developing 
an equitable fiscal policy establishing 
the ratio of available motor-vehicle 
funds that should be spent on the 
main state highway and urban system 
to that spent on the secondary or 
feeder system. It is clear that the 

(Continued on page 78) 
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IN NATURAL CONDITIONS g 
seaside testing basin a’ Kure 
Beach, N.C., sea water «ttacks 
wood and metallic spe..meng 
Originally located in channel 
through which sea water wag 
pumped from ocean into 
mine plant of Ethyl Dow Chem 
cal Co., test facilities are now 
ideally located in basin formerly 
y : EES 6 lalate i used asintakefor pumps. Cog. 
4 tinuous supply of uncontamj. 
| ' . nated full-strength sea water is 


thus assured. 


f ; “PUTTING the ocean 
~~ ee . a xp SON into a test tube,”’ engi- 


neers at the Kure Beach, 
N.C., sea water corrosion 
testing station use shore. 
line conditions to study 
“the effects of salt water, 
e salt air and marine organisms upon 
Outdoor Laboratory Provides many materials. Data collected in 
the industry-wide cooperative effort 
e have benefited both private com 
Information on Effects of panies and government agencies. 
Established by the International 
. - Nickel Co. in 1935, the testing 
Marine Corrosion station originally was used for com 
paring the corrosion resistance of 
low alloy steels with carbon steel 
PRODUCERS OF COMPETITIVE products unite to fight a common enemy Later, testing facilities were expanded 
—corrosion—at the Kure Beach, N.C., sea water corrosion testing station to include the behavior of several 
where the effects of sea water, marine atmosphere and marine organisms’ kinds of protective coatings—both P 
on both metallic and organic surfaces are studied. In 1940 the Carnegie- metallic and organic—the effects of vd 
Illinois Steel Corp., the Dow Chemical Co., magnesium division, and marine growth on wood and metals gh wa 
the American Rolling Mills Co. joined the International Nickel Co. in and even the results of exposure of 
setting up test racks for subjecting specimens to atmospheric attack at a rope to sea spray and sea air. 
l-acre outdoor laboratory at Kure Beach, near Wilmington, N.C. The At Kure Beach effects of tides and 
expense of setting up and caring for what is believed to be the largest other marine factors are captured 
number of specimens on test at a single station anywhere in the world— _ exactly as they exist along the shore 
about 15,000 at present—makes the investment in this lot amount to well line a few feet away, except that bulk 
over $300,000. Many new materials developed in this country and heads break the force of the surf 
abroad during the war are included. In addition to the atmospheric tests Advantages provided at the test site 
more than 10,000 specimens have been tested in sea water in the past 12 include: 
years. The number now exposed is about 2,000. 1. A continuous supply of full 

















STEEL PILE TEST SPECIMENS (below, left), driven 20 ft into ocean bottom with 16 ft extending above mud line, yield information about dis- 
tribution and extent of corrosion on plain and alloy steels. Periodic measurements of decrease in steel thickness determine progress o! 
corrosion. Cathodic-protection tests (below, right) gage surface loss of metals in salt water. Metallic deposition is important factor in 
oceans because of sea water's electrolytic properties 
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SY MARINE BORERS costs the United States an estimated $50,000,000 annually. 


‘ie 


LIGIG” SIMULATES erosive effects on condenser tubes, pump impellers, propellers and underwater parts of fast-moving ships 
; are fastened to large Monel disk (above, left) and whirled through sea water (above, right) at velocities up to about 30 fps. 


of water-line and intermittent im- 
mersion effects. 

6. Protection 
tampering. 

7. Personnel and mechanical 
equipment needed to erect and repair 
testing equipment and handle heavy 
racks of test specimens. 


against theft or 


Natural Conditions Are Essential 


Comparative studies at the station 
have shown definitely that laboratory 
tests are inadequate for measuring 
the behavior of metals and alloys. 








pper view) is removed for examination after exposure to teredo, one of most 
types of marine borer, from which no untreated wood is entirelyimmune. Cut- 
lower view) shows results of teredo attack. 
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Sea water is more than a mixture of 
chemicals; its corrosive reactions 
can be studied properly only by the 
exposure of specimens to attack under 
natural conditions. However, labo 
ratory tests on small specimens in 
simple salt solutions, synthetic or 
reconstituted sea water or in salt 
spray boxes provide a valuable sup 
plement, particularly in preliminary 
investigation and in throwing light 
on the mechanism of sea water cor 
rosion. 

Study of the anti-fouling charac 
teristics of metals, alloys, plastics, 
and protective coatings has been con 
ducted with the active cooperation of 
Prof. William F. Clapp, of the Wil 
liam F. Clapp Laboratories, Boston, 
Mass. (see June 1947 CiviL ENGI 
NEERING, page 38). Specimens are 
exposed for from six months to sev 
eral years on racks continuously im 
mersed at a depth of from 3 to 4 ft. 
Twelve years has been the longest 
exposure to date. The number of 
specimens studied at any one time 
varies from about 1,000 to twice that 
number. 


Motion of Parts Is Simulated 


Specimens are fastened to 
rosion resistive racks by means of 
Monel machine screws. Galvan 
effects are prevented by the use of 
bakelite insulating tubes over the 
bolt shanks and insulating washers 
between the specimens and the racks 
and the Monel washers under the 
bolt heads. The success of this 
method has been demonstrated by the 
absence of galvanic effects on such 
materials as magnesium, aluminum 
and zinc-coated steel. 


cor 


33 














| ae 








Service to be expected Irom con 
denser-tube alloys and other materials 
at high velocity 
erosion testing 


ior use in sea water 
is measured by the 
apparatus, generally known as_ the 
Whirligig \ large Monel disk, a 
“K Monel shaft to which it is 
fastened and motors and gears make 
up the device 's essential parts Speci 
mens, insulated trom the disk and 
from each other, are fastened to the 
disk and whirled through sea water 
at velocities up to about 50 Ips 
Condenser tube illovs are tested 
in the form of short sections of tubes 
placed in the brackets that simulate 
\s the disk 


revolves, salt water rushes through 


sections of tube sheets 


these tubular test pieces under condi 
tions of great turbulence so as to 
result in erosive effects as severe as 
any likely to be encountered in con 
densers 

The effect of 
condenser-tube material also is meas 
ispirator-type jet im 


ipparatus. In it 


impingement upon 
ured by the 
pingement test 
specimens are subjected to the action 
of submerged jets of salt water mixed 
with air bubbles 

Both of 
produce im 


machines 
months as 
is would or 


these testing 
1 couple ol 
great an erosive efiect 

dinarily be encountered in as many 
vears Che nature of the erosion and 
the appearance ol the eroded tubes 
have proved almost exactly like those 
associated with long-time condenser 
service Other possibilities of the 
high-velocity apparatus include in 
vestigations of pre-conditioning by 
exposure at relatively low velocity, 
seasonal and temperature effects on 
velocity on the 
fouling 


erosion, effects of 
adherence and growth of 
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organisms, the performance of anti 
fouling coatings and the adherence 
various 


of protective coatings of 


sorts. 
Steel Piling Tested 


ests on corrosion of plain and alloy 
steels above and below the water and 





RACK FOR STUDY of anti-foulir 
teristics of metals, alloys, plastic 
tective coatings is removed from 
for examination of specimens. § 
and rods made of Monel, or of an 
taining 70 percent copper and 
nickel, are still serviceable afte, 
continuous use since 1935, 


in the region between high 
tide levels reproduce the 
form and almost the identi 
tions to which the materials 
jected when in actual use. 


Charag 
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thickness of steels as they n 
used for bulkheads or 


ught 


Structur 


steel piling show the progress of 


lorn 
or 


rosion. Specimens are in the 
interloeking piling sections 
beams. Each one ts driven 20 ft in 


the ocean bottom, with the remainin 
16 ft of its length extending al 
the mud line through the water 


into the air. 
Atmospheric corrosion t 
equal importance to the sal 


Sts, 


t water 


studies, are made on a lot about ? 


yd from the ocean shore 


effects of atmospheric corrosior 
measured by visual observatior 


Continued on page 78 





Diesel Power for Cuban Pumping Station 
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HEADED FOR HAVANA, one of shipment of three large diesel engines 
boards flatcar for transportation to Casa Blanca Pumping Station in Cuban 
capital's sewage disposal system. Two units, 8-cylinder Model 80 g« 
sets, with 960 rated horsepower at 360 rpm; and third, 6-cylinder Mo 
80, with 720 rated horsepower at 360 rpm, are products of Springfield, Oh 
plant of Superior Engine Division, National Supply Co. 
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yt about ° 
ore. Ther \S AN ANTICIPATED extra divi- 
ITTOSION m a current systematic re- 
rvation a rch program initiated primarily to 
e7Ss supply needed data for the aerody- 


roblem, valuable and reveal- 
formation has now become 

ble on the simpler but equally 
ortant question of the static wind 
rees for which bridges should be 
ned. The information here pre- 
new knowledge; and in 
spects it is startling. It re- 
eals the serious inadequacy of the 
wind-load provisions in existing speci- 
ions, particularly in three signifi- 


eC 1s 


espects 

The horizontal wind force on 
ections may amount to three 
times the wind pressure pre- 
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the steady force of wind acting on a structure at rest 
guished from the aerodynamic problem of the modified, synchronized 
wind forces acting on an oscillating structure and tending to amplify the 
The two aspects of the problem are related, so that basi¢ 
data obtained from the same wind-tunnel tests are applicable to both phases. 


W ind-Tunnel Tests Reveal Serious Inadequacy 
of Present Bridge Specifications 


Revisions Indicated for Safe Design 


D. B. STEINMAN, M. ASCE 
Consulting Engineer, New York, N. Y. 


DEVELOPMENTS of recent years, including two major bridge catastrophies, 
have focused the attention of engineers on the subject of the wind forces 
This article deals with the aerostatic phase of the 


as dis- 


scribed in present standard specifica- 
tions. 

2. The vertical uplift due to wind, 
completely ignored in present stand- 
ard specifications, may amount to 
three or more times the magnitude of 
the horizontal wind force. 

3. The combined overturning mo- 
ment due to wind may amount to 
many times (as high as 272 times) the 
overturning moment calculated in 
accordance with present standard 
specifications. 

For half a century, following the 
Tay Bridge failure and the primitive 
wind pressure experiments for the 
design of the Forth Bridge, a provi- 
sion for wind load has been included in 
bridge specifications. And for a half 


100 Mph 


of Deck) @ 





Lift (Lb per Sq Ft 
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FIG. 2. VERTICAL lift force, in pounds per 
square foot at 100 mph, on H-girder sections 
for three angles of incidences. 
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century, there has been no fundamen- 
tal restudy or revision of the pre- 
scribed wind pressure. 

For the past thirty years, a valu 
able experimental instrumentality for 
determining wind forces has been 
available. Aeronautic engineers 
have made intensive use of wind tun 
nels, but (with a few exceptions) 
bridge engineers have ignored the 
existence of this research facility to 
check their specifications. 


The Test Program 


In 1941, in a published discussion 
the writer called attention to the 
significant fact that the wind uplift 
on a bridge may amount to three or 
four times the horizontal force. In 
1944, the Chester (continuous-truss) 
bridge over the Mississippi River was 
lifted and overturned by the wind. 

In a discussion before the ASCE 
Metropolitan Section in January 
1945 (published in CrviL ENGINEER- 
ING in October 1945), the writer 
stated: 

‘For an accurate calculation of the 
overturning moments, the aerody- 
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FIG. 3. RATIO of vertical lift to horizontal 
force on H-girder sections for varying sec- 
tion ratios and angles of attack. 
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FIG. 4. HORIZONTAL wind force on deck 
girder sections, in pounds per square foot 
of elevation (single girder). 
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FIG. 5. VERTICAL lift force on girder sec- 
tions, in pounds per square foot at 100 mph. 


namic constants of the section are re- 
quired. These can be easily and 
quickly obtained in a simple wind- 
tunnel test on a section model, to de- 
termine the coefficients of drag, lift, 
and torque. A systematic series of 
static wind-tunnel graphs covering 
the range of typical bridge sections is 
urgently needed by the profession 
From such series, the aerodynamic 
characteristics of any section could be 
reNably estimated without requiring 
wind-tunnel tests on each new design. 
For the past several years, I have 
been pleading for such systematic 
information.” 

In response to that appeal, Prof. 
F. J. Maher, of Virginia Polytechnic 
Institute, generously volunteered to 
undertake the series of tests which 
the writer had outlined, using for 
that purpose the available wind tun- 
nel of the Institute. This test pro- 
gram has since grown in scope, with 
the welcome help of a grant-in-aid 
from the Research Corporation. Valu- 
able information has already been 
secured toward the complete scientific 
solution of the aerodynamic problem, 
but at the same time the tests yield 
equally needed information on the 
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more common problem of static wind 
forces. It is this more elementary 
but equally significant aspect of the 
test results that is reported here, 
leaving the aerodynamic discoveries 
to a subsequent article. 

The numerical data and the graphs 
presented here have been computed 
and plotted by the writer from Pro- 
fessor Maher's wind-tunnel test 
curves. For convenience in practical 
application, the wind-tunnel coeffi- 
cients (of lift and drag) have been 
translated into corresponding pres- 
sures in the more familiar terms of 
pounds per square foot at a wind 
velocity of 100 mph. 


H-Sections 

The simplest case is a half-through 
plate girder section, termed an H- 
section. The aerodynamic and aero- 
static characteristics are determined 
by the section ratio d/b, where 6 is 
the width of the section and d is 
the girder depth. Figure 1 records 
the horizontal pressure of wind on 
such sections, varying with the depth 
ratio d/b and with the angle of 
incidence a. Even with horizontal 
wind, the pressures range from 30 to 50 
or 60 1b per sq ft (of one girder). With 
wind inclined (either upward or down- 
ward) 4, 8, or 12 deg, more of the rear 
girder becomes directly exposed and 
the maximum horizontal resultants in- 
crease to SO, 120, and 150 Ib per sq ft, 
respectively. For comparison, the 
usually specified wind load is only 30 
Ib per sq ft on 1'/» times the area of 
one girder, corresponding to an ordi- 
nate of 45 in the accompanying dia- 
gram, Fig 1. 

Figure 2 shows the vertical lift force 
on the same H-sections, for angles of 
incidence of 4, 8, and 12 deg respec- 
tively. This force, completely neg- 
lected in existing standard specifica- 
tions, may amount to more than 30 or 
10 Ib per sq ft of deck; and this is 
usually a much larger area than that 
on which the horizontal force is fig- 
ured. 

In Fig. 3 is plotted the ratio of the 
vertical lift force to the horizontal 
force (or ‘‘drag’’) for the varying sec- 
tion ratios and angles of attack. The 
curves for the different angles of inci- 
dence are not far apart, so that they 
may be represented approximately by 
a single curve for the mean ratio. For 
the shallower sections, the ratio of lift 
to drag may attain values up to 5 or 6, 
even at low angles of inclination of the 
wind. In other words, the horizontal 
force may amount to 3 times that 
specified, and the vertical force (miss- 
ing from the specifications) may 
amount to 5 or 6 times the horizontal 
force 
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FIG. 6. RATIO of vertical lift to horizonts) 
force on girder sections. 
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FIG. 7. OVERTURNING moments on girde: 
sections ratio of actual to specified. 


Plate Girder Sections 


For deck and through sections o 
the plate-girder type, Fig. 4 shows th: 
horizontal pressures at various angles 
of incidence, running up to values as 
high as 160 Ib per sq ft of one girder 
(compared with 1'/» times 30, spec 
fied). Even at zero inclination of the 
wind, the horizontal force on shallow 
sections may be as high as 60 to Si! 
per sq ft. 

Figure 5 is a composite graph giving 
the vertical wind force on the thre 
representative types of plate-girder 
bridge sections: through, H, an 
deck; at 4- to 12-deg angle of inc 
dence. The lift forces attainable © 
the three respective forms of cros 
section are as high as 42, 48, and 51! 
per sq ft of deck. 

In Fig. 6, the maximum ratios 0 
vertical lift to horizontal force a 
plotted for the three forms ol plate 
girder bridge sections. For the shal 
lower sections, at 4-deg angle of at- 
tack, this ratio runs up to a limiting 
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FIG. 9. VERTICAL lift force on truss sec- 
tions, in pounds per square foot of floor. 








value of 6 for all three types. The 
component neglected in standard 
specifications is several times as large 
is the component included. 
\loreover, on account of the greater 
leverage, the neglected component 
vertical lift) is more effective than 
the specified component (horizontal 
drag) in producing overturning mo- 
ment. This is strikingly revealed in 
Fig. 7, in which the actual overturn- 
ing moments (calculated from the 
test results) are compared with the 
specified values. Even for the deep- 
est sections, the ratios of actual to 
specified overturning moments are 


irom 2 to 3; for intermediate section 
depths, the calculated ratios range 
irom» to 10; and for shallow sections, 


the overturning ratio shoots up to 
calculated values of 155, 232, and 272 
lor through, H, and deck sections, 
respectively. A practical minimum 
depth ratio of d/b = 0.05 was as- 
sumed; for the theoretical limiting 
case of d/b = 0, the overturning ratio 
would be infinity. 
(he overturning moments com- 
in Fig. 7 are calculated about 
leeward) heel of the cross-section. 
perhaps startling to note that 
egative overturning moments 
the wind), calculated about the 
vard toe of the cross-section, 
even greater than the positive 


overturning moments. For depth 
ratios of d/b = 0.10 to 0.20, the back- 
ward overturning moments may be 
15 to 50 percent higher than the for- 
ward overturning moments. This re- 
sult, surprising at first glance, is ex- 
plained by the fact that, for these 
sections, the dominant vertical result- 
ant acts upward on the leeward side of 
the center line. 


Truss Sections 


In Figs. 8 to 11, the wind forces on 
truss secltions are recorded. Instead 
of the depth ratio d/b, a new param- 
eter is here introduced, namely 7/F, 
where 7 is the solid area (in elevation) 
of the truss, and F is the area (in 
plan) of the floor or deck. (As ap- 
plied to a solid girder bridge, 7/F 
would be identical with d/d.) 

The horizontal wind force on truss 
sections is plotted in Fig. 8. In prac- 
tically all cases, this horizontal force 
exceeds 60 Ib per sq ft of solid area of 
one truss (compared with 30 Ib per sq 
ft on 1'/, times the area, specified). 
In horizontal wind, the horizontal 
pressure may exceed 100 Ib per sq ft 
on deck or through sections, and 120 
Ib per sq ft on H-sections. In in- 
clined wind (+ 12 deg), the horizontal 
pressure may exceed 160 Ib per sq ft 
of truss, or over 3'/» times the hori- 
zontal force assumed in present speci- 
fications. 

Figure 9 shows the vertical lift 
forces on truss sections, for through, 
H, and deck types, at 0, 4, 8, and 12- 
deg incidence. The deck sections 
experience the highest lift forces, the 
through sections experience the low- 
est lift, and the H-sections are inter- 
mediate. At 0, 4, and 8-deg (up- 

yard) incidence, the respective lift 
forces are as high as 9, 19, and 25 Ib 
per sq ft of deck. 

The ratio of vertical to horizontal 
forces (lift to drag), recorded in Fig. 
10 for truss sections, may amount to 
2.5 for H and through sections, and to 
3.5 for deck sections. 

The ratio of actual to specified 
overturning moments for truss sec- 
tions is plotted in Fig. 11. A com- 
posite parameter is used (d/b xX 
T/F), in order to take into account 
the leverage ratio as well as the area 
ratio. Even for the deepest sections, 
the calculated overturning moment is 
2.5 to 4 times the specified value; for 
intermediate sections, the ratio is 
from 5 to 15; and for the shallower 
sections, ratios as high as 35 to 40 are 
revealed. These findings emphasize 
the inadequacy or incompleteness of 
the present standard specifications. 
They also emphasize the danger of 
omitting hold-down anchorages on 
bridges unless ample safety against 
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FIG. 11. OVERTURNING moments on truss 
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overturning is fully investigated and 
assured. 
Effect of Open Floor 

Figure 12 presents a_ revealing 
study of the effect of open-grid floors 
on the total horizontal force produced 
by horizontal wind. A relationship is 
revealed that will be surprising to 
most readers, namely, that the total 
horizontal wind force on a bridge ac- 
tually increases with the percentage of 
opening in the floor area. The hori- 
zontal resultant on H-sections (in 
pounds per square foot of one girder) 
increases from 30 lb for the bridge 
with solid floor, to 40 or 45 Ib for the 
bridge with 33-percent openings in 
the floor, 55 or 60 Ib for the bridge 
with 66-percent openings in the floor, 
and 65 to 75 Ib for the bridge with 
floor removed. With the floor re- 
moved, the horizontal resultant is 
made up of the positive pressure on 
the windward face of each girder plus 
the negative pressure on the leeward 
face of each girder. Apparently, with 
the floor restored, the shielding or 
flow deflection by the deck has a 
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streamlining effect, restricting inter 
action and fluctuation of flow across 
the median horizontal line, with a con 
sequent narrower wake and reduced 


drag 
Wind Inclination 


rhe data above presented refer to 
various angles of incidence from zero 
to +12 deg. Necessary information 
on the range of wind inclination to as 
sume for design, or as a basis for de 
sign specifications, is lacking. Exist 
ence of inclined wind flow, influenced 
by terrain or thermal conditions, is 
generally accepted. Recent measure- 
ments at two long-span bridges indi 
cate upward wind inclination ranging 
from +12 deg, and from zero 
to +20 deg, respectively, with a mean 
value exceeding Those re 
ported findings, however, are not con 
clusive, since the measuring head of 
the instrument, although mounted at 
some height above the deck, was not 
located beyond the range of deflected 
airflow over the bridge cross-sec- 
tion. Additional observational data, 
free from the source of 
error, are needed more con 
clusive information 1s 
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FIG. 12. EFFECT of open floors on horizon- 


tal wind force. 





Horizontal Force, in 


would appear hazardous to assume 
that the wind is always horizontal; 
and for safe design, an assumed poten- 
tial range of +12 deg of wind incli- 
nation is suggested. 

Conclusions 


The revision of existing standard 
specifications is a conference proce- 


dure. An individual offering 1 re}, 
invites sales resistance. In this: tick 
the writer has endeavored to ind oat, 

1. The directions in which th 
existing wind clauses in bridge «pec; 
fications need to be restudied and re 
vised. 

2. The demonstrated hazard oj 
building bridges without hold-dowy 
anchorages unless safety against over. 
turning by wind 1s amply assured 

3. The neglected potential usefyj 
ness of the wind tunnel to the stryc 
tural engineer in supplying basic aero- 
static information needed for safe d« 
sign against wind. 

$4. The necessity for conclusive in 
formation on the range of wind inelj 
nation to assume for safe design 
informatian now lacking. 

5. The importance of a better 
understanding of basic aerodynamic 
and aerostatic principles by the struc 
tural engineer, and of a better cooper 
ative interest in structural problems 
by the aeronautic engineer; or, in 
more general terms, the importance 
in engineering education and practice 
of greater breadth of training and of 
directed interest. 





Crane Lifts 25-Tons at 150-Ft Reach 


WORLD’S LONGEST MOBILE CRANE, specially designed by Le Tourneau for unloading steel from river barges 
at Vicksburg, Miss., has 25-ton capacity at maximum reach of 150 ft. Distance from Tournapull operator s ~ 


to free end of boom (300 ft) is too great for accurate control, so electrical push button is provided for lift-contro 


operator located near end of boom. Fulcrum of crane is axl2 supported by dual 30X33-in. tires—about 8 #t tall 
Dubbed “Tournastretch”’ for want of better name, crane and prime mover weighing 210,000 lb may be used for 
erecting steel in building construction and on other jobs where extremely high lifts and heavy loads are invoivee 
CIVIL ENGINEERING (Vol. p. 604) 
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Engineers, Businessmen Cooperate on 





Solution of Urban Traffic Problems 


RE ENGINEERING 
NIQUES can come to the 
cities to aid them in their 

lilemmas and the redesign 
historic but outgrown city 
there must first be available 

essary authority, including 
and continuing financial 


Public Backing Sought 


lhis statement was made by 
rhomas H. MacDonald, Hon. M. 
\SCE, Commissioner of the Public 
; Administration, before the 
Rusinessmen’s Conference on Urban 
Problems which the Chamber of 
( ommerce of the United States 
ilucted in Washington, D.C., Sep- 
tember 11 and 12 It virtually was 
the kevnote of the conference, which 
was called by the U.S. Chamber for 
purpose of arousing public in 
erest in postwar urban traffic prob- 
ems. The Chamber's announced 
ew in scheduling the sessions was 
that the business element of each 
munity can perform a valuable 
vice by participating in the con- 
sideration of various proposals, by 
elping to mobilize public opimion 
hind accepted solutions, and by 
hel to translate plans into defi- 
ite accomplishments.’ 
Four panels were conducted during 
he two-day gathering, with ASCE 
members playing prominent roles 


see CrviL ENGINEERING for August, 


page 60). The panels were on 
“Relations of City Planning to Com 
munity Development,” ‘““Trafhic Con 
gestion,’ “Off-Street Parking,’ and 
“Rebuilding Blighted Areas.”’ 

Mr. MacDonald spoke on the first 
named panel, reading a paper pre- 
pared jointly by him and H. S. Fair 
bank, deputy commissioner, Public 
Roads Administration. 

“The Federal-Aid Highway Act of 
1944 holds greater promise of aid to 
the cities than any other recent na 
tional legislation because it supplies 
the two essentials of a definite long 
term administrative pattern and 
financial assistance reasonably com 
parable to the work that can be 
actually accomplished under existing 
conditions,’ he stated. 

Emphasizing that the new act’s 
principal characteristic is its aim to 
achieve an integrated development 
of the major classes of streets and 
highwavs to effect an ultimate na 
tional traffic network, Mr. MacDon 
ald pointed out that this constitutes 
an abandonment of the limited objec 
tives of the Federal Highway Act of 
1921 and all state legislation of the 
earlier period. Earlier legislation, he 
said, sought to designate limited sys 
tems of main interurban, rural high 
ways and the allocation of earmarked 
funds for use in the improvement of 
the limited systems. 

“The consequences of this tendency 
to date,” Mr. MacDonald asserted, 


“are reflected in the disposition of 
road-user revenues m 1946. The 
record for this latest year shows 70.7 
percent was allotted for expenditures 
by the state highway departments; 
24.9 percent was allotted to counties 
and lesser subdivisions, and 4.4 pet 
cent was directly allocated for ex 
penditure by municipalities 


Funds for Urban Areas 


“Into this situation, the Federal 
Aid Highway Act of 1944 comes as a 
new dispensation, radiant with 
promise, for the cities especially 
Of the $500,000,000 total federal 
appropriation authorized for each 
of the first three postwar years, $125, 
000,000 is earmarked exclusively for 
expenditure in ‘urban areas,’ defined 
as areas including and adjacent to 
municipalities of 5,000 population or 
more.” 

Pointing out that other benefits 
will accrue to urban areas under the 
new act, Mr. MacDonald stressed 
the fact that the $125,000,000 speci 
fically earmarked for urban centers 
represents an expenditure per capita 
of the included cities of $1.80, on 
the basis of the 1940 population. 
This, he said, is approximately 50 
percent of the amount the cities are 
spending of their own funds for all 
road and street purposes. 

“We would do scant justice to 
the broad purposes of the Federal 

Continued on page 70 





Vertical Expansion Features Los Angeles Traffic Interchange 


FOUR-LEVEL GRADE SEPARA- 
N structure in the heart of Los 
Angeles business section solves 
difficult traffic interchange prob- 
lem on two major freeways, Holly- 
wood Parkway (top level) and 
Parkway (two levels be- 
Vertical rather than lateral 
expansion is found essential in 
plans prepared by F. W. Pan- 

t, M. ASCE, bridge engineer 
California Division of High- 
ways to handle great volume of 
attic in narrow limitations of site. 
eway traffic enters inter- 
ind departs via right-hand 
C. H. Purcell, Hon. M. 
state director of public 
ecently announced award 
act for project to James I. 
Construction Co., Santa 


at $1,296,595. 
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LACK OF WEATHER 
SERVICE to operators 
of motor vehicles 
such as that offered 
aircraft operators is 
cause of major econo- 
mic losses on na- 
tion's highways. Pic- 
tured here are vehi- 
cles snowbound in 
Ste. Rose, Canada, 
early this year. (Asso- 
ciated Press Photo) 


Meteorological Engineering Aids 
Highway Transportation 


IN THE FIELD OF TRANSPORTATION, meteorological engineering has 
been extensively utilized only by the commercial airlines. Because of 
strong legislative pressure, more than a third of the U.S. Weather Bureau's 
efforts are directed toward supplying the operators of approximately 800 
commercial and 84,000 private aircraft with current information on weather 
conditions along the various air routes. As recently as 1945, there was no 
weather service offered to the operators of motor vehicles that was in any 
way comparable to the one offered aircraft operators, although approxi- 
mately 850 million dollars was paid in taxes for the privilege of operating 
more than 5 million trucks and buses and 25 million automobiles. Adverse 
weather and resulting poor road conditions caused major economic losses 
on the nation’s highways. Methods of reducing this weather hazard by 
utilization of meteorological engineering are discussed here. 
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FIG. 1. GRAPH SHOWING CORRELATION of daily traffic volume and weather condi- 


tions indicates sharp decrease in traffic during and after severe snowstorms. 


C. C. BATES and A. H. GLENN 


Respectively U.S. Navy Hydrographic Office 
Washington, D.C.; and Air Weather Service 
U.S. Army Air Forces, Washington, D.C. 


MOST MOTORISTS have first 
hand knowledge of the effect of bad 
weather and resulting poor road 
conditions upon driving. Although 
heavily traveled highways are rarely 
blocked to the extent shown in the 
photograph above, the decrease in 
road trafficability as a result of snow 
and ice conditions causes tremendous 
financial loss. 

Traffic data furnished by the 
Public Roads Administration and 
plotted in Fig. 1 indicate quar 
titatively the rather obvious fact 
that traffic volume decreases sharpl) 
during and after severe snowstorms 
such as those that swept northward 
along the Eastern seaboard during 
February 1947. Adverse weather 
conditions are also an important 
factor in many highway accidents 
Even for a highway as carefull) 
designed and maintained as_ the 
Pennsylvania Turnpike, records, 
summarized in Fig. 2, show that 
nearly half the accidents occur whe! 
the surface is covered with ice or snow 
or is wet and that one-third of th 
accidents occur in fog, ram or snow 
It is obvious that in the five-year 
period observed, poor road cond:tions 
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did occur half the time or poor 
conditions a third of the time. 
Thus .. must be concluded that there 
, uch higher frequency of acci- 
let under poor road and weather 
ns. 
een the years 1941-1945, 17 
to ercent of the fatal accidents 
Fig occurred when the road 
urt was wet, muddy or covered 
wit ow or ice.* This percentage 
mately equals that for acci- 
which drunkenness was a 


contributing factor. During the 
same period, only 14 percent of the 
accidents in commercial airline opera- 
tion and only 5 percent of the acci- 
dents in private flymg were assigned 


» weather causes. 
Highway losses in lives and money 


resulting from weather conditions, 
when compared to airway losses from 
weather, suggest that methods of 


further reducing the highway weather 
hazard might well be considered. 
lwo methods immediately suggest 
themselves. The first is a compre- 
hensive consideration of weather fac- 
tors in highway design and main- 
tenance; the second, the distribution 
f up-to-the-minute information con- 
cerning weather and road conditions 
to the operators of motor vehicles. 


Highway Design and Maintenance 

In the design and planning stages of 
maintenance, there have been very 
lew cooperative studies made by 
highway and meteorological engineers 
in an attempt to reduce weather 
hazards. This lack of cooperation 
cannot be ascribed to a paucity of 
weather factors. Many elements in 
design and maintenance are con- 
trolled or affected by weather con- 
For example, the type and 
size of culverts required depend upon 
rainfall and snow-melt over drainage 
rhe required size of expan- 
sion jomts in bridges or in concrete 
slabs is a function of the range in air 
and soil temperatures. Air tempera- 
tures and the duration and intensity 
ot sunlight are factors in the softening 


ditions. 


basins 


and deterioration of bituminous 
structures. The amount and severity 
of frost-heave is a function of tem- 
perature, and settling of fills is partly 
dependent upon precipitation and 
temperature. 

Enlargement of hairline cracks on 
concrete slabs, a major cause of high- 
way deterioration, results from re- 
peated freezing and thawing of the 
water that drains into minute crevices. 
Precipitation, snow-melt and _ soil 
temperatures are the important mete- 
orological factors in flood conditions 
that cause extensive damage to high- 
way systems. Construction methods, 
particularly laying and curing of 
concrete, depend upon temperature 
and precipitation. Likewise, neces- 
sary expenditures for snow and ice 
control are governed by such factors 
as snowfall, wind, temperature and 
insolation. 

It is thus apparent that without 
evaluation of the weather element, 
proper highway design is impossible. 
Recognizing this fact, highway en- 
gineers years ago attacked the prob- 
lem of evaluating the weather element 
from an empirical standpoint. Such 
studies resulted in the development 
of formulas for determining runoff 
through culverts, methods of mini- 
mizing frost damage, design of ef- 
fective expansion joints, and other 
advances in the highway engineering 
field. 

Expensive as it was, the empirical 
approach to the solution of weather 
problems was necessary, because high- 
way engineering was in its maturity 
before meteorological engineering 
methods, which permit a direct ap- 
proach to such problems, were de- 
veloped. Fortunately a direct ap- 
proach to weather problems is now 
possible through joint research by 
meteorological and highway engi- 
neers. A detailed discussion of the 
meteorological engineering methods 
applicable in highway design and 
maintenance is beyond the scope of 
this article. However, one of the 
highway engineer's weather problems, 
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FIG. 2. RECORDS 

SHOW that nearly 
half of accidents on 

Pennsylvania Turn- 

pike occur when sur- 

| face is icy, snowy or 

| wet, and that third of 
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WEATHER 





accidents occur in 
fog, rain or snow. 
Number of accidents 
recorded from Octo- 
ber 1, 1940, to June 
30, 1946, totals 1,790. 
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FIG. 3. STUDY OF WEATHER factor shows 
that percentages of fatal automobile acci- 
dents when weather is cloudy, rainy, snowy 
or foggy (Curve 1) and when road is wet, 
snowy, icy or muddy (Curve 2) are higher 
than percentage of airline accidents (Curve 
3) and private flying accidents (Curve 4) 
caused by weather. Latter two curves are 
based on five-year averages. 


snow removal, will be considered in 
detail. 


Snow Removal Difficult and Expensive 


Snow removal is difficult and ex 
pensive—so expensive, in fact, that 
careful investigation of possible re 
ductions in winter maintenance cost 
by highway and meteorological en 
gineers is warranted. In the reduc 
tion of these costs, there are several 
possibilities. The most obvious is 
the selection of a right-of-way that 
will avoid the areas of maximum 
snowfall when new road locations are 
under consideration. In mountain 
ous regions, the windward slopes sub- 
ject to orographic snowfall should be 
avoided as much as possible, and the 
right-of-way restricted to those zones 
of the leeward slopes with minimum 
snowfall. 

Along the leeward lake shores, 
rights-of-way should be selected as 
far as possible in the zone of minimum 
frequency of instability snow showers. 
For example, in Chautauqua County, 
New York, which borders Lake Erie, 
there is a “‘snow belt’ approximately 
10 miles wide and 40 miles long that is 
parallel to, and about 5 miles inland 
from, the lake.* The snow showers 
in this belt, caused by the upward 
motion of unstable continental polar 
air crossing a thousand-foot range 
of hills, result in a total snowfall 
about three times as great as in ad- 
jacent areas where the average is 
about 90 in. yearly. Wiggin ob- 
served‘ that in a 50-mile stretch of 
road, 10 miles may have twice as 
much snowfall as the remaining 40 
miles because of variations in ele- 
vation, air currents and temperature. 
By investigation of the snowfall dis- 
tribution, the meteorological engineer 
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can determine which of several pos 
sible rights-of-way will require mim 
mum snow removal 

Another possibility im reducing 
winter maintenance costs is the use of 
fences and snow hedges or the selection 
of cut-and-fill cross sections with eddy 
characteristics which keep snow drift 
ing to a minimum or cause drifting 
away from the highways. Snow 
fences are commonly used in areas sub 
ject to drifting to remove the blown 
snow from the air before it reaches 
the highway. Once the surface wind 
directions and speeds causing greatest 
drifting are known, the optimum loca 
tion and orientation of the fences can 
be determined. The contribution of 
the meteorological engineer in this 
case is in fence placement. This 1s 
not a simple matter. Fitch’ notes 
that a number of possibilities in the 
placement of snow fences have been 


tried in New York State, and that 
proper erection of snow fences re- 
quires a great deal of time and 
study In the case of snow hedges, 


proper location and orientation 1s 
particularly important trans 
planting a large number of trees 1s not 
is sumple as moving a snow lence. 
Finney® imvestigated the drifting 
characteristics of various. models of 
of road cuts and fills, using a wind 
tunnel with flaked mica or balsam 
dust to simulate snow. His results 
indicated the proper design for mini- 
mizing drift, but again the unknown 
quantity as far as the highway en 
gineer 1S concerned is the wind char 
acteristics at the location of the cut 
or fill. In most the 
earthwork probably far exceeds the 
cost of snow removal, so that as a 
rule it is a dominating consideration. 
In the case of passes on U.S. High 
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cases, cost ol 
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10 over the Colorado Rockies, 
however, where the yearly cost of 
snow removal aggregated $53,600, it 
was found economical to regrade the 
slopes of the cuts and fills to mim- 
mize drift-producing eddy currents. 


way 


Use of Solar Radiation in Snow Removal 

A meteorological element which 
has not been fully utilized by the 
highway engineer in snow and ice 
removal is solar radiation.* Where 
highways are not shaded, melting will 
depend upon the rate of absorption 
of radiant energy, thickness and 
amount of cloud cover, and angle of 
elevation of the sun. If the meteoro- 
logical engineer finds the two latter 
conditions favorable for melting, it 
may be economical to increase the 
absorption properties of the highway 
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Code numbers for fictitious snowstorm situation over Pennsylvania are explained 
Table I gives breakdown of elements referred to by numbers in code. 
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WINTER MAINTENANCE COSTS 


reduced by selection of proper hines 
way to avoid areas of maximum s: »wiaj) 
Here, Caterpillar V-type snow ploy clears 
township road near Mankato, Minn 

\V 
surface by the use of a dark-colored 
surface material or by sanding with $ 


black, granular material (coal dys 


cinder dust or possibly even a black 
dyed sand). It is a common obser 
vation that secondary roads with 


black surfaces clear sooner than eo, 
crete roads. A noteworthy case 1S 
the Pennsylvania Turnpike, a co _ 
crete superhighway built for high 


speed traffic, which unfortunately por 
retains treacherous patches of packed - 
snow and ice after secondary blacktop to-t 
roads nearby are clear. wea 
Most cities and states prepar tio! 
elaborate plans for rapid mobilizatior ible 


of snow removal equipment and per tri} 
sonnel in the event of a storm. Bx = 
perience has shown that the plans salt 
are frequently rendered impractical the 
because of variations in the snowfall u 
pattern and the type of snow. Asa ibil 
result, several different mobilizatio: t 
plans are sometimes made. Cin 
cinnati, for example, has two plans* 

one for light or average snow, and the anach 
other for heavy snow. In the prepa - 
ration of these mobilization plans 
particularly those for statewide snow 
removal, the meteorological engineer 
can provide valuable assistance to the 
highway engineer by analyzing and 
typing snowfall synoptic situations 
and determining type, depth and dis- 
tribution of snow for each. A snow cep 
removal plan can then be drawn wy 
for each of the frequently occurring 
types, and the proper plan for each 
storm selected on the basis of short 
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weather forecasts in order to 
ve the possibility of having 
ive snow-removal equipment 
ersonnel in the wrong place 
he storm occurs. For example 
ites southeast of the Great 


I ire subject to snowfall from in- 
. ty showers following polar out- 
hr and also from cyclones ap- 


ing from the south and west. 
istribution and type of snowfall 
in both cases so that each type 
{ storm requires a different plan. 
Distribution of Weather and Road Information 
\dded efficiency in highway trans- 
portation may be expected if drivers 
are provided with applicable and up- 
to-the-minute information regarding 
weather and resulting road condi- 
tions. If such information is avail- 
ible, the driver can decide whether a 
trip should be postponed, rerouted 
or continued, perhaps with certain 
safety precautions. The decision of 
the private motorist will be based 
upon the urgency of the trip, avail- 
ibility of other types of transpor- 
tation and the amount of pleasure 
involved; while the driver of a com- 
mercial carrier will have to consider 
the necessity of maintaining schedules 
ind possible monetary loss caused by 
late arrival or the deterioration of 
perishable cargo. Dispatchers are 
interested in holding, rerouting or 
hiballing’’ trucks when necessary to 
ivoid traffic delays caused directly or 
indirectly by the weather. 
Motor clubs and state highway 
departments have already recognized 
the short-range weather factor in 
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highway transportation. A study of 
their efforts indicates that at present 
an appreciable amount of money is 
being expended to provide a weather 
service for highway transportation. 
This service when compared with 
that provided to the airlines is ex- 
tremely primitive. The more appar- 
ent weaknesses are: 

1. Lack of a national agency for- 
mally responsible for collecting, proc- 
essing and disseminating on a fixed 
schedule standardized reports of road 
and weather conditions specifically 
designed for highway use. 

2. Road information, generally 
gathered on a statewide scale only 
once a day, is not available until 
8:30 a.m. or later, and changes in 
conditions are often unreported. 

3. Weather and road information, 
now disseminated to the public via 








TABLE |. CODE TABLE FOR ROAD CODE 


PRESENT AND 
RECAST WEATHER Vistpititry* 
Wy, & Wy 
No report or no fore 0. No report 
ast 
Weather has no ef 1. Good visibility 
ect upon driving throughout t 
w dust storm 2. Limited zones of fair 
visibilityt 
3. Limited zones of 
poor visibilityT 
“ 4. Extensive zones of 
fair visibilityt 
now 5. Extensive zones of 
poor visibilityt 
rain, sleet 6. Zero visibility with- 
€ ice in sectiont 


ength of zones of restricted visibility 


Limited area 


Roapv CONDITIONS DrivinG CONDITIONS 


0. No report 0. No report 

1. Satisfactory 1. Excellent (safe travel 
at speed limit 

2. Congested traffic 2. Fair (travel time in 


creased 0 to 25 per 
cent above normal 
travel time) 


3. Detours (road con- 3. Poor (travel time in 
struction, floods creased 25 to 50 
etc.) percent above nor 

mal travel time) { 

4. Old ice or packed 4. Bad (travel time in- 
snow creased 50 to 75 


percent above nor 
mal travel time)! 
Drifted snow 5. Very bad (travel time 
increased more 
than 75 percent 
above normal tra 
vel time) ¢ 
6. New fallen snow 6. Impassible 
sleet or glare ice 
on pavement 


'/> to 5 miles; extensive area more 


ty ts considered good when the maximum is more than 1,500 ft; fair when the maximum is 401 to 
or when the maximum is 101 to 400 ft; “‘zero’’ when the maximum is zero to 100 ft 
¢ time based on truck and bus schedules, safety considerations, etc., for sector of highway 





609) CIVIL ENGINEERING °¢ 


October 1947 





commercial radio, newspapers and 
telephone, is comparatively ancient 
when compared to the freshness of 
the information available to airplane 
pilots. For example, newspaper in- 
formation is at least 4 to 8 hours old, 
while CAA information is only from 
30 to 60 minutes old. 

4. So little is known of the effects 
of ice, snow, fog, rain, temperature, 
etc., upon traffic volume, speed, and 
purpose and length of trip, that 
weather forecasters are not able to 
prepare specific forecasts for the 
motorist. Forecasting of road con- 
ditions is still in its infancy. 

Probably the outstanding need at 
the moment is standardization of 
descriptive terms of road conditions 
and the development of a rapid and 
simple method of acquiring and dis- 
seminating weather and road infor 
mation on a fixed schedule. High- 
way users can well use the informa- 
tion that may be reported in a simple 
“road code.’ Table I lists the vari- 
ous breakdowns of elements that 
could be transmitted in such a code 
in the manner illustrated in Fig. 4, 
which shows a fictitious storm situa- 
tion over Pennsylvania. 

Information to be reported can be 
supplied by many sources. Out- 
standing among these are the state 
police and the bus lines which drive, 
or plan to drive, the major highways 
24 hours a day in vehicles equipped 
with two-way radios. Offices of the 
Weather Bureau can furnish the neces- 
sary weather information, while auto- 
mobile clubs and all-night garages 
and service stations can supply any 
additional road information required. 

Probably the best agency in each 
state for collecting, processing and 
distributing the information is the 
Weather Bureau. The necessary re- 
ports can be obtained from the offices 
of the state police and the bus com- 
panies or by monitoring the police 
and bus broadcast bands. Radio 
and teletype dissemination of | the 
coded information can be initiated 
within a few minutes of receipt of 
observations. In the case of radio 
transmission, it would be preferable 
to have the broadcast on a commer- 
cial wave length so that it could be 
received on car and home radios. 
When weather and road conditions 
are entirely satisfactory, a statement 
to that effect can be made and the 
code message omitted. 

The benefits to be gained from wide- 
spread dissemination of current 
weather and road information will 
easily pay for such a service. Ac- 
cidents can be reduced in number 
since the motorist, realizing that he is 

(Continued on page 74) 
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Income Tax Requirements Affect Foreigr. 
Service of American Engineers 


Canal Zone 


IN STUDYING the advisability of accepting an assignment in a foreign 
country American engineers must necessarily consider the effect of the 


federal personal income tax on their net earnings. 


Factors such as date of 


completion of job, risk of disease, inflated costs and temporary or per- 
manent residence in a foreign country affect the amount of income tax 
that must be paid and influence the engineer's decision to serve outside the 


country. 


Information on the provisions of the federal personal income 


tax law of value to engineers contemplating foreign service is given here. 


THE ENGINEERING PROFES- 
SION must consider to a greater de 
gree than ever before the matter of 
foreign employment for its individual 
members. American funds are being 
loaned abroad for engineering works, 
and nations formerly considered back 
ward are acutely aware of the need for 
engineering and industrial develop 
ment. Some of the projects planned 
are of such magnitude that experience 
gained during their construction will 
prove an asset to the individual and to 
the por 1 of professional knowledge 
available to the nation. 

If the profession agrees that foreign 
experience may be desirable, it should 
take steps to remove as many of the 


hazards and objections to such em- 
ployment as possible. The time for 
such action is short in view of resur- 
gent competition and the appearance 
of a European offer in Argentina of 
engineering services on major works 
without cost in return for the contract 
to build the structures and install ma- 
chinery. One change needed to make 
foreign employment more attractive 
to American engineers, and to give 
them a better competitive advan- 
tage, is a revision of certain provisions 
of the federal personal income tax. 
Few engineers have reliable in- 
formation about the subject and can 
do little individually toward making 
desirable changes. Parts of a letter 


EXPERIENCE GAINED in foreign engineering work is asset to individual and profession. 


quillo Valley Irrigation Project in Puebla, Mexico. 


hills to open canal 
designed for capacity of 50 cu m per sec. 


tion of Mexican Nationa! Irrigation Commission. 


EDMUND H. LANG, ASSOC. M. ASCE 


to the writer from the Commissioner 
of Internal Revenue, under date of 
May 21, 1947, give the best informa 
tion seen to date. This letter was 
written to Apply to an engineer em 
ployed in a foreign land not a pos 
session of the United States. Vene 
zuela was mentioned as the specific 
country for purposes of illustration, 
in the event that special treaties 
might apply to some other lands 
Except for two introductory para 
graphs, the text follows: 

“Section 116(a)(1) of the Internal 
Revenue Code provides that an in- 
dividual citizen of the United States, 
who establishes to the satisfaction of 
the Commissioner of Internal Rey 
enue that he is a bona fide resident of 
a foreign country (or countries) 
throughout the entire taxable year, 
may exclude from gross income (in- 
come subject to federal taxation) 
amounts received during such year 
from sources outside the United 
States (except amounts paid by the 
United States or an agency thereof) as 


Pictured here are construction views of Valse- 
Steel girders (left) support siphon pipes that carry water across deep arroyo and over 
Auxiliary tunnel (right) provides access for materials for building central section of 1l-km main irrigation tunnel 
Project which will irrigate 40,000 hectares of farm land in Valsequillo Valley is under direc- 








must be 
illowed 
, 
must rej 
sonal “ 
United | 
excludes 
than by 
gency 

must ha 
1 a lore 
the enti 


nNhict 
St Sal 


PROVISIC 
tax favor 
U.S. and 
Allbrook | 
removing 





3 to foreign experience should 


> LE eg if profession agrees that such 
is desirable. Pictured here is 









= n canal from heights above spill- 
- sequillo Dam, Puebla, Mexico. 
Nar re 400,000,000 cu m of water for 
e { arid land located as far as 100 
bm Jalsequillo Valley. 
tion for personal services 
by him. The provisions of 
(a)(1), together with the 
s relating thereto, were 
: onsidered prior to the is- 
1.T. 3642 (C.B. 1944, page 
t was concluded that in deter 
v-hether United States citizens 
atSSiONer re b fide residents of a foreign 
date of wntry or countries within the mean- 
nforma tion 116(a)(1), mere physi- 
ter was | presence in a foreign country for 
Cer em ntire taxable year, or longer, 1s 
t a pos t of itself sufficient to constitute a 
Vene United States citizen a bona fide 
specific resident of such foreign country for 
tration, urpose of section 116(a)(1). 
treaties lhe legislative history of section 
lands j(a)(1) of the Code amply sup- 
Y para rts this interpretation. This his- 
shows that its benefits were in- 
Internal tended for those citizens who made a 
an m reer of service in foreign countries. 
States, the origin of this section it was re- 
cuion of rred to as the “Foreign Trade Ex- 
il Res emption,’’ the purpose of which was 
ident of encourage foreign trade by exempt- 
untries) ng from federal income tax (upon 
le year, rtain conditions) the personal serv- 
me (in ompensation which American 
xa tion ) itizens earned while engaged in enter- 
*h year rises abroad. (Committee Reports, 
United i%th Congress, Ist Session, on section 
by the 13(a)4) of the Revenue Act of 
reof) as 26, Part 2 of C.B. 1939-1, 320, 364; 
so 67 Cong. Rec. 3781; 75 Cong. 
of Valse- Rec. 10410; and John Balestreri, 
and over 42,47 B.T.A. 241, 244, 245.) 
n tunnel In summary it will be seen that 
er direc- re are four requirements which 


ist be met if the taxpayer is to be 
llowed the benefits of section 116(a) 
The income to be excluded 

must represent compensation for per- 
sonal services performed outside the 
United States; (2) the income to be 
excluded must have been paid other 
by the United States or an 
thereof; (3) the taxpayer 
e been a bona fide resident 
n country (or countries) for 
taxable year; and (4) he 
the Commissioner of In- 


than 


NS of federal personal income 
ngineering work performed in 
S possessions. Construction of 
d, Balboa, Canal Zone, involves 

hills and excavating 1,000,000 
terial. View shows excavation 
00-ft runway extensions. 











AMERICAN EQUIPMENT and “know how” are used on many foreign projects. Service 
road section of Guatemala’s new 500-km link in Pan-American Highway employs 25 diesel 
tractors, plus scrapers, sheepsfoot rollers and other heavy equipment developed and manu- 
factured in this country. 




















4% 





NEW SUPERHIGHWAY in Brazil connects Sao Paulo, country’s largest city, with Santos, 
booming port on Atlantic, 50 km away. Highway of double-lane design eliminates tortuous 
curves and steep grades of present road built by slave labor many decades ago. 


ternal Revenue as to the bona fides of 
his foreign residence. 

“The first two requirements are 
self-explanatory. As to the third re 
quirement, as noted above, if the tax 
payer goes to a foreign country to 
work on an assignment, temporary in 
its nature, he cannot be classified as a 
bona fide resident of such country 
although this assignment requires 
that he remain therein for the entire 
taxable year or even longer. If, 


however, he adopts his foreign resi- 
dence by reason of substantial and, 
more or less, permanent circumstances 
and this residence covers the entire 
taxable year, he may be classified as a 
bona fide resident of such country. 
“In connection with this matter of 
exemption under section 116(a)(1) it 
should be pointed out that a citizen 
of the United States taking up resi- 
dence without the United States in the 
course of the taxable year is not en- 


titled to the exemption acc: rdeq | 
section 116(a)(1) for such tax ble ye» 
(Section 29.116-1 of Regulations | 
Also section 29.116-1 of Re-ulatin. 
111 provides that if Unite Sta. 
citizens have established | 





Load Transfer Unit Meets Heavier Wheel-Load Requirements 


HEAVIER WHEEL LOADS on airport 
runways and highways emphasize 
need for satisfactory load transfer de- 
vices at pavement joints. Plain bar 
dowel units weighing 84 lb each, de- 
veloped by Bethlehem Steel Co., are 
being placed in large quantities in 
Pennsylvania highway construction. 
Unit is designed in keeping with 
modern design factors that combine 
with paving equipment and technique 
to require that all dowels in any one 
joint in pavement be pre-assembled 
into single substantial unit in which 
dowels are firmly held in their spac- 
ing, alignment and level. Alternate 
dowels along unit are rigidly welded 
to one side frame and one center wire 
and remaining dowels are welded to 
opposite side frame and center wire. 
Arrangement permits two halves to be 
drawn apart for insertion of filler strip, 
which may be cork, fiber or other 
compressible materials in expansion 
joints, and tarred paper, etc., in 
contraction joints. 
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Na fick 
residence in a foreign country or coy 
tries within the meaning of! sect;,, 
l16(a)(1) of the Internal Revyen, 
Code, they shall not necessarily jpg Civil 
that status by reason of temporary MB por 
absence from the foreign count; $e 
while on vacation or business trips in JB y.. 
the United States. However, a, we 
salary earned while in the Unit, F iigl 
States on business trips is fully sy} acide 
ject to federal income tax and subjew es a 
to witholding under section 1620 . 
the Code. SS ” 
“Since a blanket ruling cannot sshich 
issued tovering all cases with respec wy 
to the requirement of bona fide reg charts 
dence in a foreign country, it is ge: oncret 
erally suggested in those cases ; aaah 
which citizens feel they are entit) Ay se ii 
to the exemption accorded by sectioy \ 
116(a)(1) of the Code, that they {i are 
their income tax returns in the usu forced 
manner on Form 1040, attaching stress 
thereto a statement of all the circun 10, ane 
stances pertaining to their foreign s angin 
journ including the date it began, t means 
conditions of their employment or lesign 
cupation (including the nature wo Cal 
expected duration thereof), the nam \s 
of their employer (if they are not « chart. 
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4 E. NIEDERHOFF, 
Assoc. M. ASCE 


Civil Engineer, Design, Inyokern, Calif. 
{E CONSTRUCTION of re- 


1g Countn : forced concrete buildings at the 
INESS trips jp Naval Ordnance Test Station on the 
owever, am \loiave Desert, extensive use is made 

the Unit of light-weight pumice concrete be- 


is fully sub 
x and subier 
‘tion 1620 


suse of its heat insulating proper- 
| other desirable characteris- 
tics. The modulus of elasticity of 
pumice conerete is only 750,000 psi, 
which gives a structural design value 
for n of 40. Most design tables and 
charts are prepared for reinforced 
concrete having a value of m ranging 


1g cannot 
with respe ' 
ma fide res 
Ty, it is ger 


se Cases 1 from 10 to 15 and are useless when 
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nared (Fig. 1) for the design of rein- 
forced concrete slabs using a steel 
stress of 24,000 psi, an m value of 
1). and a choice of concrete stresses 
ranging from 600 to 1,100 psi. By 
means of this chart, if any two of four 
lesign factors are known, the other 
two can be obtained. 

\s an example of the use of the 
chart, assume that a concrete stress 

000 psi is allowable and that the 

total bending moment in a 1-ft slice 
of slab is 15.8 ft-kips. It is desired 

find effective depth of slab and area 
{ steel required per foot of slab. 

Connect 1,000 on Scale 1 (allow- 
ible concrete stress) with 15.8 on 
Scale 3 (bending moment) by a 
straight line. Intersecting point on 
Scale 2 indicates 1.2 sq in. of steel re- 
quired per foot of slab. Statelite 
scales to the left of Scale 2 indicate 
that in. rounds at 4'/»-in. centers 
will furnish the required area. The 
summation of bar perimeters for the 
Spacing, used in bond-stress deter- 
minations, 1s given by the statelite 
~, scale as 6.3 in. per ft of slab. The 
eflective depth is given on Scale 4 as 
‘"/s in. Simplified design practice 
would raise this to 8 in. 

rhe chart can also be used to de- 
termine the concrete stress if the ef- 
lective depth and the steel area are 
‘town. Any two points establish the 
Straight line, and the intersection 
he other two scales yields the 
ilues. 
l example above, conventional 
esis r the same bending moment 
ntical allowable stresses in 
ind steel, but with an n fac- 

gives an effective depth of 














Nomograph Chart Aids Pumice-Concrete Slab Design 











Q) , FIG. 1. NOMOGRAPH PERMITS DESIGN 
See0 Fs , of reinforced concrete slabs using steel 
= Ww stress of 24,000 psi, n value of 40, and con- 
- ges crete stresses ranging from 600 to 1,100 psi. 
ag o 
oy... ¢ r~ -_ y 
Ng 222) © 
é m be et 3.0 a 100 
s 900 woe os 
s Ss : 25 80 
a tg! a 
a * 35 944 56 Se 
ef 800 ~ 40 83 50 
v ~ ££ 9474 - 
e N 40 
8 K Lb 1.5 
5|- 700 FO4q hy E30 a 
3 4) 
<a 7 — 
4 \ 
- 600 = , “1 
ry oss ; 3 
10in. The steel require- S 47 g cS -10 
ment is 0.9 sq in. per ft oF ae 
of slab, which is nearly a artose ow 
equal to */,-in. rounds at | S 8 § % 9 
6-in. centers. The saving os “ Ne ra 
of 2 in. in thickness of £eJ5 3.8 ° ‘ 2 » = 
concrete at the expense of * 2 e K® « 
0.3 sq. in. of steel per foot 6 31+04% a | < 
is not the only benefit de- Z P 2 > 
rived from the use of ; . er 
pumice concrete. The nite = : 
dead weight of the pumice Os 3 = 
slab at a unit weight of a 6 = 
110 Ib per cu ft is 9'/2 X a Ae a 
110/12 = 87 lb per sq ft. “er 2 
Conventional concrete ., | 02 
slab would weigh 11'/2 XK &°\7 20 1s 
150/12 = 144 lb per sq one. ° 
ft. Itis immediately ap- r 
parent that the thinner 9 6+ 0.15 - 
pumice-concrete slab has ae? 09 
a greater live-load carry- a OB 
ing capacity of 57 Ib per 20> 07 4 
sq ft. eer, 
The heat transmission 0.! wie 
coefficient U for the Os } 
two slabs, based on a 
wind velocity on one side of 15 mph and still air on the other side, 
is 0.576 for the conventional slab and only 0.191 for the pumice slab. |_ 5 
The heat loss through the pumice slab is reduced 67 percent. Effec- 
tiveness of pumice concrete roof slabs for buildings constructed in 
the desert is apparent. 
Allowable steel stress of 24,000 psi may be considered too high by 
some designers. By a comparatively routine computation and a 
simple drafting job, similar alignment charts can be prepared for any 
value of f,. Tables given in the Reinforced Concrete Design Handbook 
of the American Concrete Institute will be found most helpful in the 
preparation of nomographs provided they are revised for an m factor 
of 40. 2 
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Flexible Pavement Evaluation Chart Cotiterete Beeriego lai 
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Note 


Curves are for Design 
Based on Capacity Oper- 
ation. Total Thickness 
of Base and Pavemen: 
as Shown by Curves 

Should be Reduced 20%, 
for Design Based on 
Limited Operation 
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KEY AT UPPER RIGHT explains use mies possible through the utilization §°° | Ead¢ 
of nomograph for determining the of select materials in formation of * ESE: 
capacity of an airport to carry the the subgrade and subbase. Design . 
gross loading of various types of curves allow certain credits, or exact ; 
military planes. Basicdesigncurves penalties, depending on conditions e 
from which chart was made arealso that do not appear on this evaluation 2 ' : 
shown, but do not affect evaluation chart. Such refinements often afford gs 6s 2 
procedure. large savings. 3 =S~ =.=. 3: 
Interrelationships of the various 5 “ESS . 3? 
methods of classifying soils are shown » 2p ts NS SN o. 
THIS CHART WAS DESIGNED at the top of the chart. The value of Hi 53552552 ==2_- 
and used to evaluate existing airports good subgrade conditions is quickly S sett eS © 
for military use. It should not be demonstrated. As the quality of a € job 
considered a design chart, for even subgrade improves, the capacity of 
though it follows the basic design the pavement increases, or for a FLEXIBLE PAVEMENT 


curves reproduced herewith, to use known loading the required pavement 
it as such would preclude the econo- thickness decreases. 


Combined Thickness of Pavement and Base in inches 


NON-BITUMINOUS BASE 
From CAA Design Manual 
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Proposed ASCE Grade of “Fellow” Questioned 


Why adopt a term that will leave a 
question in some minds and lead to ridi- 
cule in others, when there are terms that 
everyone accepts as honorable and carry 


e Eprror: On page 66 of CrviL 
riNG for July, under Items 14 
there is a discussion of a proposed 
le of Society membership to be 
ted as ‘‘Fellow.’’ Without refer- 
the arguments for and against 
new grade, the question is raised 
he designation to apply to the new 
le to which it is proposed to advance 
) percent of the membership. 
ile the designation ‘‘Fellow’’ is 
known to be used by certain scientific so- 
ieties (principally in England), it is not 
recognized by the general public in this 
uwntry as a designation of distinction. 
[he reason for this is that the term has 
en commonly used as applying to men 
less than ordinary achievements. 
Webster's dictionary defines the term as 
llows: (1) An equal, associate, partner; 
\ person of one of the lower social 
ders, the common form of address in the 
past to servants andinferiors; (3) A man 
without good breeding or worth.” While 
the last two designations are considered 
sbsolete, nevertheless the term is still used 
in a familiar or derogatory sense—that is, 
ial fellow; a worthless fellow. Also, 
England where the term is more com- 
it designates a young man at the 
ginning of his career. 


Deak SIR: 1 was much interested in 
eading the discussion on regrading the 
Society membership in the July issue of 
VIL ENGINEERING. We went through 
the same thing a few years ago in the 
ngineering Institute of Canada. 
he view that prevailed at that time 
was that there should be only one type of 
porate membership. From the public 
membership in a national 
society could be appreciated but not the 


liner distinctions of various ranks within 


ciety grading. Or to look at the 
t1on selfishly, one’s professional status 

be enhanced, or otherwise, by the 
ling of the society as a whole and not 
er gradings that could only be ap- 
ted by other engineers. 

may express my own personal 
ns im more detail, they are: 
idents, including those enrolled in 
ering colleges, should most decid- 
rm a definite grade of membership, 
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Approves Regrading of 
Dues Increase 


ing a note of distinction. One such is the 
designation ‘““‘Dean.’’ The original mean- 
ing of dean was ‘‘a chief or head of ten 
men.”” As now used by Americans, it 
designates one who is chief of a group, 
either for administrative purposes or by 
reason of long service, and is a term of 
courtesy and, in many cases, of affection. 
Never has it had a derogatory or derisive 
meaning. Other terms that might be 
considered are: ‘‘chief, principal, senior, 
don, captain,”’ etc., but to each of these 
there are obvious objections that make 
them inappropriate. 

Therefore, if a new higher grade of 
membership is adopted, the designation 
“Dean” (not dean member) is urged for 
it as a courteous, dignified, well and favor- 
ably recognized American appellation 
that even the man with the hoe will not 
question. Also, such a designation will 
have a constructive influence on those who 
will have the responsibility of selecting 
candidates for the distinction. 

HARLAND C. Woops, M. ASCE 
Director, District 3 
Buffalo, N.Y. 


ASCE Membership and 


even if carried by the Society at a small 
financial loss. In the ordinary course of 
events, they are the future membership 
and once connected with the Society 
should be encouraged to steponup. The 
smaller student dues should entitle them 
to at least one of the Society publications 
but as they will be carried at a financial 
loss by headquarters they should be auto 
matically graded up to Junior one year 
after graduation. 

The “Junior” grade of membership 
should be retained, but it should be a 
voting or corporate grade. If a Junior 
is old enough to decide by vote who shall 
govern him in civil life, he is certainly 
entitled to have a say as to who shall run 
his own Society. There are bound to be 
some who will claim that the Junior 
should not vote because of his smaller 
contribution in dues to Society funds. 
That I think is an excuse, not a valid 
reason; he is not disenfranchised of his 
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civil vote because of his lower taxes. 

I would like to see the Junior grade 
extended upwards until his experience 
in his profession is about midway between 
the present Associate Member and Mem 
ber grades. At about the age of 33 or 34 
he should be automatically transferred to 
Member grade or should leave the Society. 
These automatic transfers in the Junior 
and Student grades should be enforced, 
as there are always some who try to evade 
their Society and professional responsibil 
ties by remaining in the lower grades 
until their grading is ridiculous. 

The grade of ‘Associate Member” 
should be dropped entirely. For one 
thing, the term ‘‘Associate’’ does not de 
scribe the range of experience prerequisite 
to the grade; it conveys very little mean 
ing to the public and, if anything, more 
nearly fits the Affiliate qualifications. 
It was mostly personal reactions of this 
sort that influenced me a few years ago 
to take steps to transfer to full Member. 

The grade of ‘‘Member”’ should be re 
tained and, under a ‘‘grandfather clause,” 
should absorb all members above the 
grade of Junior. In order not to lower 
the future qualifications for this grade too 
much, minimum qualifications should be 
about midway between the present Asso- 
ciate Member and Member standing. 

The proposed grade of ‘‘Fellow’’ for 
highly qualified engineers seems to me un 
satisfactory. The existing grade of 
‘Honorary Member”’ covers the situation 
for outstanding men very well and is widely 
recognized in engineering circles. Also, I 
have the feeling, perhaps wrongly, that 
the term ‘‘Fellow”’ as a mark of very high 
standing has been somewhat abused by 
some of the non-technical societies. 

In regard to the amount of dues, I feel 
that each of us must make up his own 
mind as to what he wants the ASCE to 
undertake for the profession as a whole 
and for his own personal benefit. Also, 
each of us will be influenced in this matter 
by the number of other societies or organi 
zations to which he belongs. 

Looking at the matter from a very self 
centered point of view, I have always felt 
that I received more per dollar from the 
ASCE than from other organizations to 
which I belong. In this I include both the 
tangibles, like the publications, and the in- 
tangibles such as enhanced status result 
ing from membership in such a widely 
known society. 

Jasper H. Incs, M. ASCE 
Niagara Falls, Canada 
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Praises Establishment of 


Applied Science Awards 


Deak Str: I was interested in the 
notice, in the September issue, of the for- 
mal establishment of the Leon S. Mots 
seiff Award by the ASCE Board of Direc 
tion. It occurred to me that there must 
be a reason why our Society should estab 
lish prizes to encourage improvements in 
the applied sciences. The answer seemed 
to be that such prizes are established for 
the welfare of man. 

Che question then arises: Have the ap 
plied sciences furthered the welfare of 
man? I have tried to answer my own 
question in the following paragraphs, 
which contain data from a synopsis of the 
875-page Twentieth Century report pub 
lished in Engineering News-Record for 
May 15, 1947 

In the century 1847 to 1947 the im 
provements in the applied sciences used to 
make production in industry have in 
creased the animal and mechanical power 
used per worker from '/,hpto3hp. As 
a result, the physical units produced per 
man hour per worker have increased five 
fold. The work time in 1847 was 72 hours 
per week, while in 1947 the average work 
time was 44 hours 

In 1850 man supplied 15 percent of the 
work energy; machinery, 6 percent; and 
animals, 79 percent. In 1947 man sup 
pled 3 percent of the work energy; 
machinery, 94 percent; and animals, 3 
percent. 

In the century from 1947 to 2047 man 
will have the knowledge that matter every- 
where is fundamentally the same, that its 
form comes from the arrangements of its 
electrons, and that the breakup of matter 
Man will use 
this power and improve other power to 


releases enormous power 


greatly increase the horsepower aid to 
each worker, who should thereby pro 
duce more than double the present pro 
duction per worker hour. Thus we may 
expect that by 2047, in a 20-hour work 
week, a worker may get for his work suf 
ficient income to enable him to provide 
for his family. At that stage of develop 
ment, the desire to get additional prop 
erty may cease as excess property be 
omes a useless burden 
Improved medical and health con 
ditions have resulted as measured by the 
early mortality For each 1,000 living 
persons, 24 died in a year in 1850; 17 in 
1900; and 10.5 in 1942. In 1850 men 
ind women 65 years or over constituted 
} percent of the population, and in 1947, 
/ percent 
I personally believe the material better 
ment of mankind comes directly from the 
increase in production through safer and 
improved methods in industry established 
by our scientists and engineers. Political 
organizations, unions, or governments of 
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any type merely make regulations and 
laws for a system under which the prod- 
ucts are distributed, but they do not 
make the production. 

I would select a system of democratic 
government like that in the United States 
as the best system to produce a greater 
percentage of individuals with personal 
initiative who will create new and better 
applied inventions. The reason is clear. 
Such individuals can function without 
oppression, and the standards all around 
them are those erected in a free society. 

H. G. Wells, in his Outline of History, 
described Buddha, who lived 2,500 years 
ago, as one of the most penetrating intel- 
lects that ever lived and states his teach- 
ings are in the closest harmony with mod- 
ern ideas. Buddha described man as (1) 
selfish, (2) ambitious and (3) desirous of 
acquiring property. He said that those 
who eliminate these three properties 
could reach Nirvana, the state of peaceful 
contemplation, which he considered the 
best state. The applied sciences, as I see 
it, promise to eliminate the desire for 
property acquirement in the twenty-first 
century for the first time in our history. 
What will man do should this happen? 

Perhaps the Society should include on 
its prize certificate the accomplishments 
in the applied sciences. 

CHARLES GoopMAN, M. ASCE 
New York, N.Y. 
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Civil Engineers Lauded 
in Poem by Member 


To THe Eprror: The following original 
poem, entitled “Conquest,” may possibly 
be of interest in the columns of CrvIL 
ENGINEERING, which are not devoted 
entirely to the purely technical phases of 
the engineer's activities 


“Spurning the spell of distance, cleaving 
across the land, 

Binding mankind's far outposts to all 
the human scheme, 

Cutting the shifting landscape, the high- 
way’s level band 

Winds through the mountains’ passes 
and over the sluggish stream 


That curls beneath the arches of a 
bridge’s rhythmic span 

Down to the mighty gorges in the valley 
far below, 

Where the river’s surging torrent is 
tamed by the will of man, 

Balked by the Titan masses of the dam 
that stems its flow. 


The dam that leashes power to turn the 
distant wheel, 

That makes lights glow in cities far—the 
road that links all near; 

The bridge that spans the chasn:—all 
are monuments that seal 

The triumph over nature by the Civil 


had 


Engineer! 


Eric FLteminc, M. ASCE 
New Brunswick, N.J. 


Previous Discoveries in 


“Rod Waving” Cited 


Dear Sir: The article, “Lev: Men 
Cautioned on ‘Waving the Rod," py 
H. S. Rappleye, in the April issue of Cryy, 
ENGINEERING, interests me because the 
same phenomenon caused me to contribute 
an article, ‘‘A Curious Case of Spurious 
Reading in Levelling,” to the June 1939 
issue of The Australian Surveyor. 

What is more interesting is that I dis 
covered, after taking up a teachiny ap 
pointment at the University of Me 
bourne in 1940, that my “‘original”’ dis 
covery had already been dealt with in g 
textbook entitled Surveying—by W. N 
Thomas, of Birmingham University— 
published in 1920 by Edward Arnold. of 
London. After finding myself in the com. 
pany of sueh a reputable authority as 
Mr. Rappleye as partners in originality. 
I don't feel quite so sore about it. . 

One point where we do differ however, 
is that Mr. Rappleye’s treatment makes 
the “false minimum” occur when tan 
a=A/R. Should it not occur when sin 


a=A/R? 


True reading = R = (false reading) 
COS a + A sin a. 


i.e., False reading = R sec a —A tan 


i.e., Error in reading = false — true = 
R sec a—A tan a—R = E’ (E’ is used 
to distinguish it from Mr. Rappleye’s £ 


COS a). 


dE’ a R sin « A 


— ~ 2 ~ 2 
da COS” a COS” a 


E’ isa maximum when R sin a = A. 

This occurs when the intersection of 
line of sight and face of rod is vertically 
about the point of rotation of the heel of 
the rod. 

The worst error, for a true height of R, 
occurs when E’ = Rsec a — R sin a tan 
a —R =— R(1 — cosa) = —R versine a 

Assuming A = 0.15’, and calculating 
values of a and E£’ for various values of R 
gives the results shown in the following 
tabulation: 


R ft a ER’ ft 
0.2 48°35’ 0.0677 
0.5 17°27’ 0.0230 
1.0 8°38’ 0.0115 
3.0 2°52’ 0.0038 
5.0 1°43’ 0.0022 
7.0 1°14’ 0.0016 
10.0 0°52’ 0.0011 
13.0 0°40’ 0.0009 


These results differ from Mr. Raj 
pleye’s for rod readings below 3 ft. 
G. J. THORNTON SMITH 
Senior Lecturer ™ 
Surveying, Uniwer 
sity of Melbourne 


Melbourne, Australia 
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Engineers Have Little Chance to Enter Politics 


Str: The article by William 
ith, “Politics Needs Engineers,” 
\ugust issue, repeats the familiar 

f self-criticism in which the 
ring profession is prone to indulge. 
| not wish to discourage such goads 
conscience, but I do feel that Mr. 
ith overdraws the picture some- 
n the extent to which he indicates 

ngineer is to blame for his insignifi- 
unt part in public affairs. 
| of course, regrettable that engi- 
ire not better represented in Con- 
that they do not participate to a 
reaterextentin the policy-making govern- 
nt service, that they take so little direct 
Jitical action. I must challenge, how- 
ever, the statements that “‘A large part of 
he blame is undoubtedly due to the fact 
that engineers, like so many other people, 
to look down on politics and poli- 


el 


ticians and fail to realize the important 
part that politics plays in the world today” ; 
that ‘(the engineer) has... failed to ap- 


preciate or give due credit to the function 
vccomplishments of men in political 
ife ind that he does not recognize his 
responsibility to participate in the affairs 
government, 
B implication, if the above is true, the 
erse must be true of lawyers and 
judges, since they contribute 303 of the 
members of Congress. Without 
malice towards the legal profession, I 
must reject this corollary thought. Why 
loes a young man, or any man, enter 
Because he feels it a responsi- 
ility, a duty? In some cases, yes; but, 
general, it is because he anticipates a 
iccessful future, offering him the re 


politics 


wards that he would seek in most other 
jobs. 

Let us compare the opportunities for, 
and the rewards of, political activity in 
the case of two men, one an engineer and 
one a lawyer, both recent university gradu- 
ates. It is certainly true that political 
activity helps a young lawyer, for he 
makes a large number of friends, any of 
whom may later become his clients or may 
send clients his way. Furthermore, his 
legal work usually requires him to come 
in contact with a number of people, some 
of whom may be influential in politics. 
His legal and political activity thus go 
hand in hand, complementing and rein- 
forcing each other. Our young engineer, 
on the other hand, whether working in a 
design office or on a construction job, 
rarely has occasion to meet or talk with 
many people in the course of his work. 
Nor would such contacts, except those 
with other engineers, be apt to advance 
him in his field. 

A lawyer usually makes few changes in 
his residence. He remains in one town 
or city, votes, is a member of fraternal, 
service, and church organizations, be 
comes well known to an ever-increasing 
group of people. Young civil engineers, 
as well as many in the other branches of 
engineering, are not likely to remain in 
one place for long. The nature of civil 
engineering workis transient, and advance- 
ment often hinges on a man’s willingness 
to change jobs. His short terms of resi- 
dence make it difficult for him even to be 
an informed voter—if, indeed, he is per- 
mitted to vote at all— and he has little 
opportunity to enter into political activity. 


Moreover, a large group of engineers are 
employed by the federal government and 
are forbidden by law from engaging in 
any political activity whatsoever. 
Finally, what sort of political appoint 
ment or elective office can the engineer 
aspire to as compared with the lawyer? 
I have tabulated the appointive and elec 
tive offices of the State and City of New 
York, as listed in the 1947 World Almanac, 
which pay over $10,000 and over $20,000 
per annum. Of those listed, some jobs 
(such as governor, mayor, heads of most 
departments) are presumably open to any 
citizen, but the overwhelming majority 
(mostly judgeships) can be filled only by 


qualified attorneys. 
$10,000 $20,000 
and Over and Over 
New York Strate 
Open to anyone... o 38 4 
Physicians only. . . 2 
Attorneys only.. 142 80 
BOs socsccvsecs ~» 182 S4 
New Yor« Crry 
Open to anyone §2 3 
Physicians only , 2 
Attorneys only 191 29 
Total... oe . 245 32 


There may, of course, be a number of 
well-paid Civil Service positions open to 
engineers, but these would not ordinarily 
be the reward of political activity. 

Witson V. Brncer, Jun. ASCE 
Chief, Soils and Foundations 
Section, The Panama Canal 


Diablo Heights, C.Z. 





Is Satisfied with Ratio of Engineers in Politics 


Deak Srr: The figures furnished by 
rmer Commissioner William Goldsmith 
in his article, ‘Politics Needs Engineers,” 
the August issue of Crvit ENGINEER- 
ING, make me happy. I am satisfied 
with the 3-to-303 ratio of engineers to 
This explains the reason 
vhy there is construction progress in 
ountry, despite the cruel reality 
the reins of political power are in 
inds of lawyers 
engineer cannot be anything but 
ngineer, unless he has forsaken the 
ion or has retired. If his mind 
omplex theories, out of which he 
produce working machines, and if 
to translate the stresses and strains 
tricate frames into mathematical 
ige in order to ensure a safe, attrac- 


Congressmen, 


tive, and economical structure, how can 
he be interested in wrangling with 
lawyers, generals, and others, whose 
habitat is the political field? They are 
out to solve problems they create them- 
selves. The task of the engineer is a 
noble and humanitarian one. The engi- 
neer creates comfort and eliminates hard- 
ships for all. 

The real engineer produces designs 
with brain and pencil—figure after figure, 
line after line, in sketch and detail, with 
knowledge and art, and with ingenuity 
and efficiency. His job is both work and 
recreation, the one ambition to be ful 
filled. So important is his work that he 
seldom takes his lunch at a regular hour, 
and figuring out his salary would be a 
waste of time. 
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Once the engineer becomes a super- 
visor, chief, or director (opportunities for 
these positions have micrometric limita 
tions) he has ceased to be an engineer, 
for though he may conceive plans and 
make outlines and sketches, he will never 
deliver the goods. His function is to 
advise and demand, not to achieve. Now 
he has time to write, to make speeches, 
to attend conventions, and even to enter 
politics. But will he serve humanity? 
Will he serve the engineer? That re 
mains a question, for he has long ceased 
to be an engineer. 

My moral is that it makes no difference 
who is in politics. It is not the man 
who spoils the state; it is the state that 
perverts the man. 


G. F. Ramirez, Assoc. M. ASCE 
New York, N.Y. 























OCIETY 


EDITORIAL 


R vihélid, and O Z Z 


LIKE ALL RIGHTS and privileges, the freedom from compulsory 
unionism recently won by professional engineers carries with it a 
compensating responsibility. In this case, it is the responsibility to 
demonstrate that their relationship with management can be main- 
tained on a plane consistent with the ideals of professional men whose 
training particularly fits them to understand the problems of manage- 
ment. 

This is equally true whether the relationship is between an individual 
professional man and management, or whether the relationship is 
maintained collectively through a bargaining unit composed of pro- 
fessional engineers. Instances of the latter may be more infrequent 
under the Taft-Hartley Act than under the Wagner Act, as the new 
law specifically defines a professional employee, sets him apart from 
non-professionals, and gives him, as a right, the option of joining, or 
refraining from joining, a collective bargaining unit of his own choice. 
The Wagner Act left the professional employee's status to the discretion 
of the National Labor Relations Board, and in many instances he found 
it necessary to join a labor union in order to retain his job, despite the 
fact that he had no mutuality of interest with a majority of the members 
of the collective bargaining unit. 

The improved status of the professional engineer under the new law 
was won only after a long, difficult fight against conditions which were, 
at times, demoralizing, to say the least. Under the banner of Engineers 
Joint Council, the climactic presentation of the professional engineer's 
position was made by a panel representing some 100,000 such profes- 
sional men. The ASCE is proud of the consistent and long-standing 
leadership it provided during the trying years leading up to that panel 
presentation. 

That the expenditures of time, money, and individual and collective 
effort not only were justified, but essential, is the consensus among 
professional engineers throughout the country. It must be gratifying 
indeed to those ASCE members who devoted their time and energies 
toward elimination of the vexing conditions that prevailed under the 
Wagner Act. 

There is another result to be anticipated from the new-found freedom 
of the professional engineer under the country’s new labor law. That 
is the improved and unrestricted opportunity management will have 
to study the engineer as an individual, rather than as a member of 
a heterogeneous labor union. Engineers long have been a vital poten- 
tial source of recruitment for many positions in management, and the 
new law gives both the individual and management a better opportu- 
nity to recognize that fact. 

So the future definitely is brighter for the professional engineer in 
so far as labor relations are concerned—-so much so, in fact, that upon 
recommendation of its Committee on Employment Conditions, the 
ASCE Board of Direction is recommending to Local Sections that 
amendments to provide for the setting up of local groups of professional 
engineering employees to deal with labor-management problems be 
deleted from their constitutions. At the same time, the suggestion is 
made to these Local Sections that they continue to maintain an alert 
Committee on Employment Conditions. 

As for the national Society, it will continue its previously expressed 
policy—that it ‘‘give all practicable assistance to its members in the 
field of collective bargaining and that the Secretary be instructed to 
render this assistance as effectively as funds, staff, facilities, and legal 
limitations will allow.” 





Engineers Joint Council 
Represented at Zurich 


IN FURTHERANCE OF plans for a per 
manent World Engineering Conference jn 
which American engineers are playing q 
leading role, Stewart E. Reimel, secretary 
of the committee on international relg 
tions of the Engineers Joint Couneil, 
represented the United States National 
Committee at a recent meeting of the 
council and executive board of the Con. 
ference in Zurich, Switzerland. 

Provisional plans for the international 
technical body were made at a meeting of 
engineers and scientists held in Paris last 
September. The U.S. committee is spon- 
sored by the American Society of Civil 
Engineers, the American Society of 
Mechanical Engineers and the American 
Institute of Chemical Engineers (Civn 
ENGINEERING, September 1947, page 51). 
Some 50 or more other U.S. engineering 
societies will be invited to join. 

Eight other nations signed the minutes 
at the Paris meeting, and others are ex- 
pected to come in, making the project 
world wide in scope. The advancement 
of engineering knowledge and the ex- 
change of technical information among 
countries for the benefit of all are aims of 
the Conference. 


— + 


Cleveland Section Plans 
Group Travel to Meeting 


AN OPPORTUNITY for members to enjoy 
special group Pullman facilities in travel 
ing to the ASCE Fall Meeting in Jackson 
ville, Fla., is being provided by the Cleve- 
land Section through arrangements made 
by its secretary-treasurer, A. D. Yanda, 
with the Southern Railway System and 
the New York Central System. If a 
sufficient number congregate on the same 
date at Cleveland or Cincinnati, special 
through Pullman equipment will be 
furnished by the railroads. Group travel 
affords many social advantages and gives 
members a chance to begin meeting ac 
tivities upon train departure. 

To apprise its members of this plan, 
the Section sent out a mimeographed 
letter urging them to mail requests for 
reservations promptly to the secretary 
treasurer. Further information on the 
operation of this plan of group travel 
to a Society meeting may be & 
cured from A. D. Yanda, Secretary and 
Treasurer, Cleveland Section, ASCE, 
1022 Carnegie Avenue, Cleveland, Ohio 
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ce L. CHANDLER, M. ASCE 
Eastern Representative, ASCE 


In ADDITION TO passing the Taft-Hartley 
Act (CIVIL ENGINEERING for July, page 
48) the 80th Congress considered several other 
legislative matters of particular interest to the 
engineering profession. Briefly, these are 
discussed here. 


INTERNATIONAL INTERCHANGE 
AND INFORMATION ACT OF 1947 


H.R. 3342, KNOWN as the Mundt bill, is 
sor of the Bloom bill of the 79th 
Congr Both the ASCE and Engineers 
t Council objected to certain provi- 
the earlier bill. That measure 
would have authorized participation on a 
larve scale by U.S. governmental domes- 
wencies in the solution of the tech- 
nical problems of foreign nations. It was 
considered that such activity was not ap- 
sropriate for domestic agencies and that 
t would lead to unfortunate foreign com- 
plications. Neither did it seem that ade- 
juate assurance was afforded for provid- 
¢ the best technical assistance available, 
the event that the United States were 
undertake to meet requests from other 
intries for technical aid. As a result of 
nferences between committees of the 
{SCE and officials of the State Depart- 
ment, sections of the bill were so rewrit- 
is to remove these objections. The 
| was passed in the House, but never 
came before the Senate for action. Fur- 
ther consideration is expected in the cur- 
rent Congress 


STREAM POLLUTION CONTROL 


\ NUMBER OF bills on this subject were 
introduced. These finally simmered down 
5. 418, which has been passed by the 
Senate and now rests in the hands of the 
House Committee on Public Works, Fur- 
ther action is to be expected. 
lestimony was presented on behalf of 
the Society in both the 79th and 80th 
Congresses. Opposition was voiced to 
il grants-in-aid and exception was 
t to the procedure under which fed- 
rai suit for abatement of pollution could 
brought in arbitrary fashion at the 
request of the Surgeon General of the 
U.S. Public Health Service. It was rec- 
immended that, in the event of the fed- 
rnment’'s participation in any 
lor construction of treatment 
supervision of such programs 
lelegated to the Federal Works 
ther than to establish a new or- 
in the Federal Security Agency. 
ent bill is more closely in ac- 
recommendations of the So- 
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ciety than anything. previously intro- 
duced. It provides for the loan of federal 
funds under appropriate conditions but 
not for grants-in-aid. Under its terms the 
U.S. Public Health Service would be re- 
sponsible for the health features of the 
program, but the Federal Works Adminis- 
trator would administer all engineering 
and construction. It still would be pos- 
sible for the federal government to bring 
suit for abatement, but the procedure is 
hedged about with safeguards, and suit 
could be brought. only with the consent of 
an appropriate state agency. 
BILLS RELATING TO THE 
ARMED SERVICES 


SEVERAL BILLS SETTING up new proce- 
dures with regard to officers of the armed 
forces were enacted into law. 

H.R. 3215, which has become Public 
Law 337, creates a Medical Service Corps 
in the Medical Department of the Army. 
Under its provisions sanitary engineers 
are relegated to a rather obscure status, 
being combined with certain other groups 
in the Medical Service Corps. As en- 
acted, the law affords sanitary engineers 
a somewhat better status than was pro- 
posed originally, inasmuch as there will 
be a Sanitary Engineering Section in the 
Corps. In spite of that fact, the new ar- 
rangement can hardly be considered as 
giving the engineers recognition compat- 
ible with the importance of their service. 

H.R. 3830, which has become Public 
Law 381, and S. 1661, which has become 
Public Law 365, grant special emolu- 
ments to medical officers and some others, 
but include no like provisions for engi- 
neering officers. The U.S Public Health 
Service is affected by reason of its relation 
to the armed forces. Special recognition 
accorded the medical officers has been 
based largely on assertion that it has been 
found impossible to attract competent 
personnel in sufficient numbers to meet 
the requirements of the services. 

CONGRESSIONAL INVESTIGATING 

COMMITTEES 


INVESTIGATION APPEARS TO be the order 
of the day, and the construction industry 
is much in the limelight. Twocommittees 
are particularly active in the field. A 
joint committee of the House and Senate, 
under the chairmanship of Congressman 
Ralph A. Gamble of New York, is getting 
under way on an inquiry into all phases of 
the housing situation. Congressman 


* Ralph W. Gwinn, of New York, is chair- 


man of a committee to investigate re- 
strictive practices in the construction in- 
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dustry. Each committee will conduct 
hearings in a number of the larger cities 
throughout the country. Engineers can 
perform valuable service by cooperating 
with these committees. 

VETERANS HOSPITAL PROGRAM 

A MATTER OF particular interest to engi- 
neers, although not in the category of legis- 
lation, concerns recent activities by the 
Veterans Administration which is looking 
toward change in the present procedure 
by carrying out, with its own staff, the 
design of some remaining 15 large hospitals 
contemplated for the 1948 program. The 
activities apparently resulted from wide- 
spread dissatisfaction expressed over de- 
lays in the program as undertaken for 
the Veterans Administration by the Corps 
of Engineers. The Corps followed the 
practice of negotiating with private en- 
gineer-architect offices for the actual de- 
sign, but encountered extreme difficulty 
in obtaining bids from contractors within 
the limits of available appropriations. 
Just how this portion of the program even- 
tually will be administered still is a ques- 
tion, and it is anticipated that when Con- 
gress reconvenes that body will look into 
the matter. 





4 


Freeman Fund Given for 


Study of Channel Control 


First ASCE Freeman Fund award 
since 1940 has been made to Lt. Col. 
George F. Dixon, Corps of Engineers, 
now taking postgraduate work at Cor- 
nell University, for a study of European 
installations to maintain harbor channel 
depths by induced scouring. 

Announcement of the award is made 
by Malcolm Pirnie, chairman of the 
Freeman Fund Committee, following 
ratification by the ASCE Board of Direc- 
tion. Titled “Investigation of European 
Method of Harbor Channel Control by 
the Use of Regulatory Works,’’ Colonel 
Dixon's project is aimed at study of 
methods employed at Bremerhaven, Bre- 
men, Rouen, Havre, and Ostend. 

United States harbor channels require 
$25,000,000 of dredging work annually 
by the Corps of Engineers, and Colonel 
Dixon's project will be a study of pos- 
sible savings that may be effected. In his 
work he will do research at the Technical 
University in Karlsruhe and the Berlin 
Experimental Establishment for Hy- 
draulic Engineering and Shipbuilding. 

Established in 1924 by the late John R. 
Freeman, Past-President and Honorary 
Member of ASCE, the fund originally 
contained a $25,000 donation made by 
Mr. Freeman. Interest from the fund is 
used by the ASCE in encouraging hy- 
draulics studies, particularly by young 
engineers. 
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Streamlining of Membership Application Procedure 
Effected Through Amendment of By-Laws 


[O PROVIDE MORE rapid facilitation of 
membership applications, the ASCE 
Board of Direction has amended the So 
ciety's By-Laws. 

Action to streamline the Society's pro- 
cedure for considering membership appli- 
cations was taken by the Board of Direc- 
tion on recommendation of a Special 
Committee on Simplification of Appli- 
cation Procedure, which has been study 
ing the matter the better part of a vear. 
The committee, headed by Vice-President 
Arthur W. Harrington, as chairman, was 
made up of Directors H. T. Critchlow and 
Maj. Irving V. A. Huie, and included 
three members of the Society at large 
James H. Allen, Philadelphia; B. L. 
Bigwood, Hartford, Conn.; and Dean G. 
Edwards, New York City. 

In presenting the committee's recom- 
mendations for changes in the Society 
By-Laws, Chairman Harrington empha- 
sized that standards of qualifications are 
to be maintained at their current high 
level; that continued cooperation of the 
entire ASCE membership is essential, 
both when called upon directly as refer- 
ence and through careful scrutiny of the 
lists of prospective members and proposed 
membership transfers as published in 
CiviIL ENGINEERING; and that it is in 
tended that any doubt as to the ability or 
character of an applicant will continue to 
be resolved in favor of the Society. 

Careful Study of Procedure Made 

Members of the committee, which was 
authorized by the Board at the Fall Meet- 
ing in Kansas City last October, made a 
thorough study of the Society's long- 
standing procedure for handling appli- 
cations. In cooperation with the Execu- 
tive Secretary and his staff, the committee 
reviewed some 37 forms now used in 
checking references, requesting additional 
information, verifying experience and 
education records, etc. Conclusions 
reached were that, under normal con 
ditions (available stenographic and cleri- 
cal help) and with reasonably prompt 
response from references, inclnding Local 
Qualifications Committees, the period 
from receipt of application to election is 
about four months. Unfavorable con- 
dition of the labor market, together with 
the current large number of applications, 
has lengthened the normal four-month 
period in many cases. These conditions, 
together with difficulties encountered in 
special involving, for example, 
foreign mailing or the necessity of obtain- 
ing additional Corporate references, con- 
sequently have resulted in delays which 

both applicants and their ASCE member 
sponsors have found disheartening. 


cases, 
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In reporting to the Board, the Special 
Committee pointed out: “The need for 
simplification of application procedures 
relates not only to the desirability of 
shortening the time required for election, 
but also to the reduction of the vast 
amount of detail work now required, uni- 
formly arduous for every applicant, re- 
gardless of his experience and qualifica- 
tions. It is believed that in a large ma- 
jority of cases a less detailed and time- 
consuming review of the applicant's rec- 
ord would indicate his eligibility for 
election.” 

The Committee was convinced that 
there are many applicants so eminently 
qualified for membership that they should 
be elected without the necessity for the 
present prolonged investigational pro- 
cedure. 


Committee Recommendations 


Accordingly, the Committee recom- 


mended that: 


A preliminary “screening” of ap- 
plications be provided and investiga- 
tional work be reduced to a minimum 
on cases which would ultimately 
prove to be “clear cases.” 

Complete elimination of formal in- 
vestigational work on cases where 
the applicant is eminently qualified. 


To effectuate these recommendations, 
the By-Laws were amended, on recom- 
mendation of the Special Committee, to: 


Establish a Committee on Appli- 
cation Classification, comprised of a 
member of the Committee on Mem- 
bership Qualifications who is resi- 
dent in or near New York City, who 
will be considered as chairman of the 
Committee, and two members or 
past members of the Board of Direc- 
tion, resident in or near New York 
City and who preferably have served 
on the Membership Qualifications 
Committee. 

Provide for meetings of the new 
Committee at Society Headquarters 
not less than once each month. 

Empower the Committee to review 
preliminary work done on applica- 
tions submitted to it for review and 
to determine the classification of 
each case as follows: Class A, ap- 
plicants deemed to be “eminently 
qualified’’; ClassB,applicantsdeemed 
to be “apparently qualified”; and 
Class C, applicants whose cases 
should be processed in accordance 
with membership provisions now set 
forth in Article I of the By-Laws. 


Each week Society Headquarters yy 
forward to every member of the Board ,; 
Direction a roster, briefing application 
received at Headquarters during the ore. 
ceding week. The information sho. 
will consist of the applicant's name, bys. 
ness affiliation (address, title, etc.), grad. 
applied for, and Corporate reference 
Board members will return the roster wits 
an indication of those known to them 
who, in their opinion, are unquestionably 
qualified. These reports and the corr. 
sponding applications will be reviewed } 
the Committee on Application Class. 
fication and those applicants deemed ep). 
nently qualified will be considered to ty 
in Class A, and their applications wil] » 
to ballot. 

Applications of those who do not {a) 
into class A, will be briefed on a form anj 
sent to not more than five Corporate refer. 
ences (two Corporate references {o, 
Juniors) and to the Local Qualifications 
Committee affected. Endorsement } 
80 percent of the required number 
Corporate references, but not less thar 
four, and by the Local Qualification: 
Committee, will place an applicant ir 
Class B. It is believed by the Special 
Committee that a large majority of appli 
cants will be favorably recommended or 
the basis of a brief identification, rather 
than requiring as formerly, that a detailed 
abstract of each applicant's record be pre- 
pared, edited and mimeographed to the 
extent of 100 copies per applicant. 

At each meeting of the Committee or 
Application Classification, a review is t 
be made of applications considered to lx 
in Class B and final decisions will be made 
as to such classification. 


Applications Submitted to Ballot 

All applications in Classes A and B wil! 
be submitted to ballot on the next ballot 
following a meeting of the Committee on 
Application Classfication. All other ay 
plications (Class C) will be processed 
accordance with established procedure 
except that further reports from Corp 
rate references who have already replied 
will not be requested unless warranted } 
special circumstances. 

Reduction of detail work in the ma 
jority of applications, effecting sub 
stantial reduction in the period betwee! 
application receipt and election, with © 
lowering of membership standards, was 
predicted by the Special Commuttee " 
recommending the By-Law changes ' 
the Board. 

President Hastings, under authorz 
tion by the Board of Direction, has 4» 
pointed Director Albert G. Haertle 
Cambridge, Mass., chairman of the Com 
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\pplication Classification, and 
dwards and Van Tuyl Bough- 
f New York City, as members. 
n attendance of three at all 


aii 


+ 


meetings, Charles Gilman and Col 
William J. Shea, both of New York City, 
have been named alternate members of 
the committee. 


Two Resolutions Recognize Aid to 
Professional Employees 


MENT OF LEGISLATION revising 
nal Labor Relations Act and 
ing engineering 
s from compulsion to join labor 
roanizations not of their own choice 
in the adoption of two resolu- 

the Board of Direction 
vend one by the District of Columbia 
resolution adopted by the Board 
nreciation of the assistance given 
by Congressman Carl Hin- 
Assoc. M. ASCE, 
enactment of the 
Management Relations Act of 
47. The District of Columbia Sec- 
resolution, which was submitted to 


professional 


me by 


California, 
nection with 


the Board of Direction and approved, 


mmends E. L. Chandler, Eastern 
Representative, ASCE, and the chairman 
ind members of the ASCE Employment 
Conditions Committee and others who 
have contributed to the successful out- 

me for their endeavors on behalf of the 

fessional employees.” 
[he resolution adopted by the Board 
Congressman Hinshaw 


nd sent to 


Whereas, the American Society of 
Civil Engineers has been gravely con- 
1 about the situation of engi- 
employees under coverage of 


neerTir 


—_—_—___— 4 —— — —_ 


the National Labor Relations Act of 
1935, and 

“WHEREAS, the Society has long ad- 
vocated revision of that Act to the 
end that the rights of professional em- 
ployees might be protected against 
undesirable practices of labor unions, 
and 

“WHEREAS, the Society is gratified that 
appropriate provisions have been in- 
corporated in the recently enacted 
Labor Management Relations Act, 
1947, and 

“WHEREAS, Congressman Carl Hinshaw, 
Assoc. M. ASCE, introduced and 
actively supported in the House of 
Representatives a legislative bill on 
which the above-mentioned provisions 
were based, now therefore be it 

‘Resolved, that the Board of Direction of 
the American Society of Civil Engi- 
neers, assembled in regular session on 
July 15, 1947, records its appreciation 
of Congressman Hinshaw’s sympathetic 
understanding of the problems con- 
fronting professional employees and 
of his public-spirited service in this 
important matter, and be it further 

“Resolved, that the Executive Secretary 
be instructed to present a copy of this 
resolution to Congressman Hinshaw 
together with an appropriate letter of 
transmittal on behalf of the Board.”’ 


Improved Technical Meetings Seen Through 
New Scheduling Method 


(GREATER UNIFORMITY and general im- 
ent of technical meetings are the 
es of a change in procedure 

the ASCE Board of Direction. 
mnsultation with the 13 Technical 
chairmen, the Committee on 
\ctivities recommended, and 
rd adopted, the following major 
i technical meeting procedure: 
>pecthe clearance and authority for the 
ting of any Technical Division 
or Technical Division session 
requested of the Executive Sec- 
least four months prior to the 
vhich the program is to be given, 
proposed tentative program of 
eting shall be submitted to the 
e Secretary for transmittal to the 
tee on Division Activities at least 
n advance of proposed sessions. 
s Shall be reviewed for acceptance 
621) 


CIVIL ENGINEERING °¢ 


October 


by the Executive Committee of each re 
spective Technical Division, and when so 
accepted shall be submitted to the Execu- 
tive Secretary not less than 45 days prior 
to any meeting of the Society at which 
such papers are to be presented. If the 
foregoing procedure is not complied with, 
the Committee on Division Activities may 
cancel the meeting affected. 

Not later than September 30 of each 
year (end of the Society's fiscal year), the 
chairman of each Technical Division shall 
submit to the Secretary the Division’s 
annual report, which shall be accom- 
panied by the proposed program of that 
Division for the succeeding year. The 
reports are to be transmitted by the Secre- 
tary to the Committee on Division Ac- 
tivities, for review and recommendations, 
and for transmittal by the Committee to 
the Board. 
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Coming Events 


Alabama-—All-day joint meeting with 
the Alabama Polytechnic Institute 
Student Chapter and the University of 
Alabama Student Chapter will be held 
on the campus of the University of 
Alabama, Tuscaloosa, Ala., October 31. 
Registration and inspection trip in the 
morning. Afternoon technical session 
will feature papers by Student Chapter 
members. Dinner meeting in the eve- 
ning will be followed by a dance spon- 
sored by the engineering college of the 
university. ASCE Executive Secretary 
William N. Carey will be the principal 


speaker, 
Los Angeles—-Annual Ladies Night 
at the Rainbow Isle of the Mayfair 


Hotel, Los Angeles, November 12, at 
8 p.m. 

Maryland— Meeting at the Engi- 
neers Club, Baltimore, October 8, at 8 
p.m. ASCE President E. M. Hastings 
will be the principal speaker. Meeting 
will be preceded by cocktails at 6 p.m. 
and dinner at 7 p.m. 

Metropolitan Meeting in the Engi- 
neering Societies Building, New York, 
October 15, at 8 p.m. 

Mid-South— Meeting at the Hotel 
Claridge, Memphis, Tenn., October 24, 
9:30 a.m. to 5 p.m. There will be 
morning and afternoon technical ses- 
sions and a luncheon meeting. 

Northwestern 
Campus Club, University of Minnesota, 
Minneapolis, October 6, at 6:30 p.m 


Dinner meeting at the 


Sacramento Regular luncheon 
meetings at the Elks Club every Tues 
day at 12 Except on special 
occasions, visitors are welcome 

San Francisco—Dinner meeting at 
the Engineers’ Club, Francisco, 
October 21, at 6 p.m. 


noon. 


San 


Scheduled ASCE Meetings | 
FALL MEETING 


Jacksonville, Fla., October 15-17 
(Board of Direction meets 
October 13-14) 


ANNUAL MEETING 


New York, N.Y., January 21-23 
(Board of Direction meets 
January 19-20) 
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Recent Activities 


ARIZONA 


ASCE Drrector John H. Gardiner 
attended a recent special meeting called 
to discuss the two proposed amendments 
to the constitution. Commenting on the 
proposed dues increase, Mr. Gardiner ex- 
plained some of the obligations and activi- 
ties of the Society, and stated that in his 
opinion a reduction in ASCE annual ex- 
penditures can be accomplished only by a 
reduction in essential interests and activi 
ties. There was considerable general dis 
cussion from the floor. The technical 
program consisted of the showing of a 
sound film on superhighways, which 
demonstrated present trends in highway 
requirements, 


BUFFALO 


INSPECTION OF the new addition to the 
DeCew Falls plant of the Ontario Hydro 
electric Power Commission featured a 
meeting with the Peninsula Branch of 
the Canadian Institute of Engineers on 
September 11. Approximately 135 Cana- 
dian and American engineers toured the 
65,000-kw unit, which operates under a 
267 ft head. Construction work involved 
changes in highways, and bridge and 
channel improvements, in addition to in- 
stallation of the head works, penstocks 
and generator. At the dinner meeting 
that followed the inspection trp, J. R. 
Montague, hydraulic engineer for the 
Ontario Hydroelectric Power Commis 
sion, and G. F. Simson discussed the de- 
tails of the project. 


COLORADO 


INABILITY TO OBTAIN engineers suffi- 
ciently experienced in highway work, to- 
gether with shortages of equipment and 
materials, has retarded postwar highway 
construction in Colorado, according to 
James Bell, assistant state highway engi- 
neer of Colorado. Speaking at the first 
dinner meeting of the fall season, held in 
Denver on September 8, Mr. Bell said 
that another handicap is the increased 
cost of highway work, which has doubled 
since 1937. He pointed out, however, 
that comparative figures on funds, miles 
of highway constructed and number of 
projects, analyzed for each year of the 
past decade, indicate that the State 
Highway Department has done a very 
creditable job despite adverse conditions. 
Total highway construction costs for the 
state for 1947 are estimated at $22,(000,- 
000. In addition to new construction, a 
total of 800 miles of highway will be re- 
processed and sealed with bituminous 
surface. Mr. Bell's talk was supple- 
mented by a colored moving picture of 
Colorado construction and maintenance 
operations, shown by Robert Livingston. 
Part of the meeting was devoted to dis- 
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cussion of the proposed constitutional 
amendments. 


FLORIDA 


IN LINE WITH previous discussion of the 
use of light-gage steel material in building 
construction, members of the Section at 
a recent meeting recommended that some 
of the American Institute of Steel Con- 
struction specifications be amended to 
permit the use of thin-gage metal where 
advisable. It was also recommended 
that the provisions for revision be put 
into the new building code being drafted 
for the city of Jacksonville. Showing of 
Lincoln Electric Co. films on control of 
distortion and arc welding design con- 
cluded the program. Various types of 
wood treatment used in combating such 
destructive agents as termites, dry-rot, 
marine borers and fire were discussed 
at the September 11 meeting by F. W. 


Gottschalk, technical director the 
American Lumber and Treatin ¢, 


Chicago. 


Mr. Gottschalk was sisted 


by O. W. Boehm, Paul Dupree, .4 M 
H. Hamilton—all in the Jack nvill 
office of the company—who show: slides 


demonstrating the different ty »< 


treatment used. 


; 
OT 


An enthusiastic dic 


cussion from the floor was led by Walter 
Buehler, of Lakeland, Fla. 


PITTSBURGH 


A SOCIAL get-together at the Highland 
Country Club in Pittsburgh constituted 
the September meeting of the Section, 4 
dozen members played golf in the after. 
noon, and additional members and guests 
attended the dinner meeting in the eye. 
ning. A travelogue movie on Mexico 
shown through the courtesy of the Gul 
Oil Corp., concluded the program. 





ALABAMA SECTION 


[HE RELATIONSHIP BETWEEN the engi- 
neer and the public was emphasized at the 
summer meeting of the Section, held in 
Mobile on August 22. At the afternoon 


technical session, which was attended by 
about 75, Allen Wagner, ASCE Public 
Relations Assistant to the Secretary, 
spoke on ““The Engineer and Public Rela 


tions.” 


A paper on “The Attainment oi 


Professional Objectives by Engineers’’- 
by Fred J. Lewis, dean of engineering at 


Vanderbilt 


University—was read by 


Robert H. Wallace, president of the Ala 


bama Polytechnic 


Chapter. 


Institute Student 


C. Glenn Cappel, of the W 


Horace Williams Co., New Orleans. con 











cluded the session 
with a talk on 
building —_ codes 
An evening meet 
ing—held at the 
Bienville pumping 
station of the 
Mobile Water 
works Co.—fol 
lowed a_ chicken 
barbecue. J. B 
Converse, Mobile 
consultant, pre 
sided. 


MOMENTOUS 
scene in early Mo- 
bile history is de- 
picted in etching by 
N. H. Holmes, ASCE 
life member, used 
for front cover o! 
meeting program 
Mr. Holmes shows 
Mobile becoming 
American territory 
on April 13, 1813, as 
Spanish officials 
surrender Fort 
Charlotte to U.S 
Army. By surres- 
der, Spain relix- 
quished sovereignty 
over colonial pos- 
sessions west 
Florida. Etching s 
redrawn from 
prints. 
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GEORGIA 


rion OF Rich's new department 
ding in Atlanta featured a recent 
at which members of the Ameri- 
tute of Architects were guests of 
~ tion. Robert Lose and Herbert 
ev, of the architectural firm, 

& Creighton, conducted the 

mn the second basement to the 

he new building and pointed out 
atures. The major problem in 

‘s adjusting the clearances of the 

ew building with the floor levels, the 
+reet level and existing floor levels in the 
sain building. Installation of the air- 
gditioning system also involved many 


ILLINOIS 


\ resUME oF the past quarter of a 
century of Society activity was given 

\SCE President E. M. Hastings at 
the September 16 luncheon meeting. 
Speaking on the subject, ““What Shall the 
\merican Society of Civil Engineers 
De Now?” Mr. Hastings traced the 
evolution of the ASCE from a purely 
technical society to the present-day 
organization of wide social interests and 
wtivities. In addition to making itself 
felt in national affairs, the Society is 
continuing and expanding its technical 
nterests, the speaker pointed out. 


LOS ANGELES 


[HE PUBLIC WORKS construction out- 
look for the metropolitan area was re- 
iewed in detail at the first meeting of the 
new season, which was held at the Alex- 
indria Hotel on September 10. Taking 
part in the symposium were the following 
speakers: Robert Edwards, vice-presi- 
lent, American Pipe & Construction Co.; 
\. M. Rawn, chief engineer and general 
manager, Los Angeles County Sanitation 
Instrict; Charles P. Garman, chief elec- 
trical engineer, Los Angeles Department 
| Water & Power; Laurance E. Goit, 
chief engineer of water works, Depart- 
ment of Water & Power; Merrill Butler, 
design engineer, Los Angeles Department 
' Public Works; Julian Hinds, chief 
engineer and general manager, Metro- 
politan Water District of Southern Cali- 
iorma; and A. D. Griffin, district engi- 
neer, California State Division of High- 
ways. The group, numbering 170 mem- 
ers and guests. was entertained at dinner 

Russ Stanton and his “barbershop 
juartet 
Prior to the regular meeting, the Jun- 
the Section met for a round-table 
“scussion of the present and future out- 


k for young civil engineers. Discus- 
sion ranged from the desirability of ex- 
tendi the engineering training period 
anot ear to the advantages of public 
vers ivate employment. 


LOUISIANA 


BUILDING A COMPLETE harbor in sec- 
tions and towing it across the English 
Channel was only one of the many tre- 
mendous projects involved in the Allied 
invasion of the Continent, Col. John R. 
Hardin, wartime deputy chief engineer 
for the European Theater of Operations, 
told the Louisiana Section at a recent 
meeting. Speaking on the subject, 
“Some Aspects of Military Engineering 
in the European Theater,’’ Colonel Har- 
din gave a forceful account of the task 
engineers faced in invasion operations. 
A British film, showing the building, 
transporting and operation of the pre- 
fabricated harbor, supplemented his talk. 
At present Colonel Hardin is district engi- 
neer for the New Orleans district of the 
Army Corps of Engineers. 


METROPOLITAN 


MORE THAN 60 members and guests of 
the Junior Branch of the Section attended 
a late-summer picnic held at the labora- 
tories of the Dorr Co., in Westport, Conn. 
Following lunch, the group toured the 
laboratories, which have facilities for con- 
ducting a great variety of sanitary and 
hydraulic tests. Later there was a 
spirited ball game, with watermelon for 
the losers as well as the winners. New 
officers for the Branch, elected at the May 
dinner meeting, are: Brother G. Austin 
Barry, president; Melville H. Lyman, 
first vice-president; Lester J. Gitter, 
second vice-president; Elwyn H. King, 
secretary; and S. Ralph Angell, treasurer. 


PANAMA 


INTERESTING FEATURES of the large- 
scale geodetic survey and mapping pro- 
gram now under way in Central America 
and its relationship to existing surveys in 
Panama were discussed at the first meet- 
ing of the 1947-1948 season, which was 
held in Balboa on September 8. The 
principal speaker was Col. F. S. Tandy, of 
the Army Corps of Engineers. 


SACRAMENTO 


DEVELOPMENT OF private weather- 
forecasting facilities in the United States 
was described by Stephen Blewett, con- 
sulting meteorologist, at a recent luncheon 
meeting. Mr. Blewett stated that there 
is a growing number of consulting meteor- 
ologists, whose services are available to 
individuals and concerns requiring wea- 
ther forecasts. The meteorologists are 
licensed by the government. At another 
meeting the members heard a talk on 
present-day China by Stewart Mitchell, 
Jr., son of the president of the Section. 
Mr. Mitchell speaks from the vantage 
point of eight years in China—first as a 
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student, then as a prisoner of the Japan- 
ese, and more recently as a teacher and 
research worker at Yenching University. 
The third speaker heard at the August 
luncheons was H. H. Jacqueth, chief 
of the local allocation division of the 
California State Department of Finance. 
Mr. Jacqueth discussed several appro- 
priation bills of the state legislature, 
which constitute the so-called Christmas 
Tree Fund. Through the courtesy of 
the Standard Oil Co., members of the 
Section saw a film on Saudi Arabia on 
another occasion. 


SAN FRANCISCO 


San FRANCISCO’S TRAFFIC and trans- 
portation problems were outlined by city 
engineers at a recent well-attended dinner 
meeting. Discussion centered, in par- 
ticular, on the transportation bond issue 
program prepared by the technical com- 
mittee of the Mayor's Administrative 
Transportation Planning Council 
Scheduled speakers were T. J. Kent, Jr., 
director of planning; R. L. Requa, elec- 
trical engineer for the San Francisco 
Municipal Railway; and H. C. Vensano, 
director of public works for the city and 
county of San Francisco. Section awards 
of Junior membership in the Society have 
been made to U. S. O'Connor, of Santa 
Clara University, and Donald W. Alden, 
of the University of California. An- 
nouncement of a similar award to Richard 
M. Bartle, of Stanford University, has 
already been made. 


SOUTH CAROLINA 


THE ANNUAL MEETING of the Section— 
a joint session with the South Carolina 
Society of Engineers—was held in Green- 
ville, S.C., on August 8 and 9, with 27 
Section members in attendance. At its 
business meeting, the Section voted to 
allot $50 to each of the three Student 
Chapters in South Carolina to help de- 
fray the expense of sending student dele- 
gates to the ASCE Fall Meeting at Jack- 
sonville. Speakers at the technical ses- 
sion were G. Heyward Mahon, of Green- 
ville, S.C., and Prof. John D. Lane, of 
Clemson College. The Section also took 
part in the joint banquet and barbecue 
luncheon. 


TEXAS 


ENGINEERING AND other conditions in 
Japan were described at the August 
luncheon meeting of the Fort Worth 
Branch by Norman F. Strachan, of the 
Federal Works Agency. Mr. Strachan 
recently returned from a trip to Japan to 
inspect bomb damage. Much of the 
meeting was devoted to discussion of the 
forthcoming three-day fall meeting of the 
Texas Section. 
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Building Technology Division ls Established by a ae of Consustanas and Review Wg , 
; ntil the Columbus meeting the code wae \ 
National Bureau of Standards developed solely by code authorities, 7 
Foundation received numerous suggestic, 
A NI DIVISI of Building Technology for this year is the preparation for publica- that architects, engineers, general 
has been established in the National Bureau tion of many previously accumulated re special trade contractors, and producer ¥ 
4% Standards in recognition of the impor search data materials and equipment be giv: 
tance which this field has assumed in recent Although much of the work to be carried portunity to review it before its final ; 
year By no means a finished organization on will be primarily for the benefit of other — }jceation 
the new division is made up of a number of governmental agencies, the results should “The end result,”” Mr. Eken said Som f 
ections and parts of sections that have com be useful to the entire construction indus be a code that the building profession, , ig 
to be exclusively concerned with building try and it is intended that they shall be ducers, builders and all interested gror a d 
technology, although formerly classified made available for that purpose. In addi can get behind for universal adoption tration’s pol 
under physics, chemistry or engineering tion, research problems of interest to the Before the code is printed in book for lit 
The nucleus of the new division consists of industry as a whole, particularly where no public hearings will be conducted in sever lly slow 
five section tructural engineering; fire other research facilities are available, willbe sections of the country, at which interest 10 
protection heating, ventilating and air undertaken to whatever extent this is found groups will be invited to participate. MM; 5 
conditioning; exterior and interior cover to be possible Eken reported that more than 600 cit Cooperative 
ings; and codes and specifications rhrough this work the National Bureau have manifested interest in the Basic Cod Association 
Research will be limited to the thre of Standards will continue to serve as a cen and many of them are known to be wit! I Assoc! 
fields of physics, chemistry and engineering tral disinterested source of information on holding revisions of their present building A he 
Broader subjects, such as planning for hous the facts about building materials and as laws and regulations until the finished cod unnual 
ing developments, choice of sites, or esthetix semblies, with increased emphasis on the is made available to them for adoption f S 
matters, do not fall within the scope of the role that research should play in producing “Since the code is being written from t! Mon 
Bureau's activiti One of the major jobs better and more economical construction functional standpoint, it will be easy und C om 
its provisions to allow for the use of grams | 
| + safe approved materials and equipment ol 
Mr. Eken said. ‘It can potentially repl p 
U if B . B ildi C d D f p d every obsolete code in the country, w C1 
niform asic ullaing ode rat Fresente resultant economies in construction and i Ue 
for Industry Review provement in the art of buildin<’ ng 
por’ 
AFTER MANY MONTHS of intensive work — of the Board of Governors of the Foundation ae 
by 70 of the nation’s outstanding building The code will be given wide distribution ‘ 
code experts, the basic building code of the imong municipal and state building depart Near-Peak Year in Road 
Building Officials Conference of America, ments and other industry groups and fac Building ls Predicted 
Inc., was presented to all industry factors tors for their study and recommendations 
it the joint annual meeting of the Confer rhe document presented in Columbus is ROAD MACHINES— bulldozers, ral 
ence and the Building Officials Foundation i refinement of the tentative draft com- trucks, and other road-building equipn 
held at the Deshler-Wallick Hotel in Co pleted by the Basic Code Committee of the busy on the highways give evidenc« 
lumbus, Ohio, September 22 to 25, according Conference earlyin March. Sincethattime the long-stymied highway construction pr [POR/ 
to Andrew J. Eken, of New York, chairman the draft has been the subject of study by gram is gaining momentum, Charles M 8 
Upham, M. ASCE, engineer-director of t 
/ American Road Builders’ Association, stat 
p h H | . W, in a recent highway conference in Washing 
uncn a ole in ater? ton, D.C. “Contrary to earlier gloon y | 
predictions, 1947 bids fair to be a good year g 
IT IS DONE EVERY DAY, in road building,” he said. \ 
as in this picture of an ex- The highway program under way \ 
perimental quenching oper- North Carolina was cited by Mr A — . + v 
i i 1 


as an example of increasing road-huiding 
activity. ‘According to the estimate 
Chairman A. H. Graham, of the ‘Nort 
Carolina Highway and Public Works © 
mission, some 11,186 miles of highway 
North Carolina will be graded, suriac 
stabilized this year at a cost of nearly 
million dollars. This is the largest highwa 
expenditure ever planned by the stat: 
single year.””, Mr. Upham added that near!) 
three-fourths of the total amount is being 
spent for the improvement of county roads 
“Total highway construction expene 
tures over the nation will approximat 
$1,250,000,000 for 1947, a gain of more tat 
$500,000,000 over the 1946 prograt 
cording to Mr. Upham. “This dol! 
ume in highway construction wil! 


ation at the Research Labo- 
ratory, U.S. Steel Corp. of 
Delaware, Kearny, N.J. But 
the “hole,"’ which is really 
filled with invisible water 
vapor, does not last long 
enough for the unaided eye 
to catch it. This picture 
was taken with an exposure 
of '/..00 of a second, using 
@ square bar of white-hot 
steel. Quenching—in oil, 
air, water, brine and many 
other media—is one of the 
most ancient of steel treat- 
ments, to give greater hard- 
ness and wear resistance. 
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SoM! 
mducting large highway construction pro- 


gram 


gi 


ik highway program of the late 
<ceeded only in 1930, when 
100 went into road building.” 

s of building materials, man- 
ages, lack of trained personnel, 
ies handicapped the states in 
id programs under way,” Mr. 
tinued. “In the face of such 
it was impossible for states to 
, construction program of such 
in the allotted time. The Fed- 
lighway Act of 1944 authorizes 


EO 


the largest construction program in the 31 
years of federal aid for highways. With 
huge federal-aid appropriations available, 
the states will never be in a better position 
to meet their pressing highway needs.”’ 

“The situation is growing brighter in re- 
spect to materials and equipment,” he 
added. ‘Modernization of our highway 
system is long overdue. With stabilization 
of construction costs, road building will 
emerge into a period of unparalleled ac- 
tivity.” 


Western Highway Construction Bids Are Held 


. Li . h 
in Line wit 
WESTERN STATES are successfully 


the Public Roads Adminis- 


ind 


tration’s policy of holding contract awards 


to bids in line with 1946 prices has not ma- 
terially slowed down Western highway con- 


struction 


This fact was brought out in 


liscussions at the meeting of the Joint 


Cooperative 


Committee of the American 


Association of State Highway Officials and 


The 


Associated 


General Contractors of 


America, held recently in conjunction with 
the annual meeting of the Western Associ- 


tion 


ol 


f State Highway Officials in Mis- 


soula, Mont 
California and Texas reported substantial 
rograms under way, and a_ sufficient 


nount of competitive bidding. 


In general, 


was reported that southwestern states 


r 


st 


eceiving more competitive _ bids. 
ites reported that more bids were 


forthcoming on the larger projects, and 


sti 


re 


Temi 
t 18,000 Ib per axle, with a 10 percent 
nee, until a sufficient network of high- 


ieer-director 


T 


nates, 


ported contractors’ bids were close 
some below estimates, others 





1946 Prices 


above. One state reported that recent bids 
were slightly lower than those of 1946. 

The price situation in general was spotty 
—higher in some states than in others. 
Contractors are experiencing rising costs of 
equipment, parts and labor. Deliveries of 
equipment were reported tight in some states, 
and easing up in others. Some shortages of 
labor were noted, and difficulty in securing 
sufficient labor for rural projects was re- 
ported by most contractors. Highway 
officials reported in many instances sub- 
stantial differences in prices in different 
sections of the same state, a condition that 
must be taken into consideration in pre- 
paring estimates. 

Reduction of construction costs of bridges 
was discussed. Some advocated that con- 
crete products manufacturers turn out uni- 
form units which could be trucked to a job 
for use in small bridges. All agreed that 
insistance by both contractors and awarding 
authorities on firm prices and bona fide de- 
livery dates would help stabilize prices. 


o> - 


Limiting of Truck Loadings on Highways 
Is Recommended 


/RARY STABILIZATION of truck load- 


is been raised to a standard that 
ustify increasing the load, was pro- 
y Charles M. Upham, M. ASCE, 
of the American Road 
Association at the Canadian Good 
Association’s annual convention at 
lrews-by-the-Sea, New Brunswick. 


Upham, who is chairman of the Exec- 


mmmittee of the Highway Division, 
iggested that there should be some 
between building vehicles to 
highway and highways to suit the 
In this way, he said, definite limits 

« provided within which the engineer 
new developments in highway 

g to provide roads that will carry 

ercentage of loads 

time,’’ said Mr. Upham, ‘“‘there 

' final decision concerning ultimate 

veights. There should, however, 

's of stabilization during which 
ire constructed for greater loads. 
lem is one of economic balance.” 

‘yS must be provided for a greater 

t traffic soon possible 


as as 
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bearing 
and 


Greater lane-widths and more 
capacity are needed. Future sizes 
weights of motor vehicles will depend on 
highway design, and particularly on the size 
of the sustained construction program.” 

Mr. Upham drew a parallel between 
railroad needs after the Civil War and the 
needs of the trucking industry today. He 
also pointed out that while not more than 
3.8 percent of trucks in the United States 
are over 5-ton capacity we must remember 
that highways should be of maximum service 
to our national economy and that the de- 
mands of heavy truckers for a higher axle- 
load must be taken into account. Against 
fixing limits for all time, Mr. Upham states 
that had we set such limits after World War 
I to accommodate the vehicles of that day 
we would have lost much of the economic 
advantages we have since enjoyed 

Predicting that highway building in the 
United States would increase until 1949, 
Mr. Upham estimated the amount of new 
road construction under contract would 
exceed two billion dollars. From that time 
on the highway program should be from two 
to three billion dollars annually if adequate 
transportation is to be maintained. 


1947 


Resurgence in Building 
Activity ls Nationwide 


A DEFINITE RESURGENCE in building is 
under way, according to a survey by Busi 
ness Week, and both “starts’’ and com- 
pletions are notching upward. ‘The trend 
was first indicated,’’ the publication reports, 
“when July figures, just released, bore out on 
a national scale what contractors had been 
experiencing locally. Footings were poured 
for the foundations of 80,000 new homes in 
July and the last dab of paint was brushed 
on 65,700 completed homes. Those figures 
are not only the best for any month in 1947; 
they far surpass those of 1946.” 

The most conclusive proof of the resur- 
gence, the survey reveals, is that tradi- 
tionally there are fewer starts in the sum- 
mertime than in the spring. Probably the 
most important contributing factor of all— 
and hardest to discern—is public psychology. 
“It may well be,’”’ the magazine states, 
“that the American public has decided not 
to wait any longer for prices to come down 
and is bulling the market. 

“Construction of more residences for rent 
is another reason. Multiple-family dwell- 
ings of various kinds—apartment houses 
flats and duplexes—are being built in greater 
numbers. Higher priced homes—those 
above $20,000 or $25,000—are under con- 
struction in plenty of places for the first 
time in ages. And some house renters, 
who feel that they can’t talk the landlord 
out of an increase, have decided to save 
their breath by becoming homeowners.” 

Other possible reasons for the upsurge 
are given as the Federal Housing Adminis- 
tration’s emphasis on rentals, increased 
supplies of building materials and improved 
building codes. 

“The Commerce Department 
pects that total construction of permanent 
private houses this year will run close to 
800,000. This is lower than the million 
predicted at the beginning of the year, 
when government stimulus still was assumed, 
but it is better by far than was feared in 
the late winter of 1946-1947, when starts 
were low.”’ 


now exX- 


—_ @— — 


1947 Brick Production Shows 
10 Percent Rise Above 1946 


PRODUCTION OF BRICK during the first 
seven months of 1947 was 10 percent greater 
than in the same period of 1946, Roy A. 
Shipley, president of the Structural Clay 
Products Institute, stated recently. 

“Manufacturers produced 2,700,000,000 
brick during the seven-month period,’’ Mr. 
Shipley said. ‘‘The industry's output dur- 
ing July 1947 totaled 444,000,000 brick, 
according to preliminary estimates, a gain 
of 7 percent over June, and a decline of 10 
percent compared with July of last year. 
The output of structural clay tile during 
July is estimated at 116,000 tons, 9 percent 
more than in June of this year and 2 per- 
cent less than in July 1946. Inventories in 
the hands of manufacturers and dealers have 
been rising during recent months and most 
orders for truck shipment can be filled 
promptly.”’ 
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Third International Congress on Large Dams to Be 
Held Next Year in Stockholm 


Wesley R. Nelson 
Acting Commissioner of the Bureau of Reclamation, Washington, D.C. 


A DECADE AGO some bold engineer haz- 
arded the opinion that the “‘mid-thirties”’ 
would go down in history as the period in 
which monumental dam building reached its 
peak. With Hoover and Grand Coulee 
dams under construction, the possibility of 
finding other sites and economic factors 
which would allow dams of comparable size 
to be built seemed remote. 

How unimaginative in the light of events! 
John L. Savage, M. ASCE, and vice-presi- 
dent of the International Commission on 
Large Dams, writing recently concerning 
preliminary work for the Third Congress of 
Large Dams scheduled for Stockholm next 
year, listed the following dam projects for 
construction in the next decade: 

Super Dixence, Switzerland, and Kofi 
Dam, Nepal, India, 850 ft in height; Yang- 
tze Gorge and Ma Chi Dams, China, 800 ft; 
Dhi Angarh and Keshau Dams, India, 
750 ft; Larji, India, and Ross Dam, U.S.A., 
700 ft; and a number of others 600 ft or less, 
all of which a few years ago would have been 
thought beyond the realm of possibility. 

It is clear that if dams such as these are to 
be economically and soundly designed and 
built, nothing less than a mobilization of the 
world’s talent in dam engineering will serve. 


The Third International Congress on Large 
Dams to be held at Stockholm next summer 
appears to fill the need of the moment. At 
that meeting, engineers from all over the 
world will discuss the following questions: 


1. Uplift on dams and resulting stresses 

2. Instrumentation and stress measure- 
ments in dams 

3. Control of seepage through dams 

4. Behavior of structures built of special 
cement 


As is true of many congresses, the informal 
discussions of engineers and construction 
men attending the Stockholm Congress may 
lead to more results and crystallization of 
opinion concerning the art of dam design 
than those formulated at the official meet- 
ings. Members of the Society or others 
interested in taking part in the Congress or 
in submitting papers can obtain preliminary 
information by writing to Michael W. Straus, 
chairman, National Committee on Large 
Dams of the World Power Conference, 
Commissioner of Bureau of Reclamation, 
Washington 25, D.C., whose committee has 
been carrying on the initial preliminary 
organizational work necessitated by the 
interim of the war. 


Institute of Numerical 
Analysis Is Esta \ished 


PLANS HAVE been completed {the 
tablishment of one of the newes: units oj 
the National Bureau of Stan irds—the 
Institute of Numerical Analysi. —9: the 
University of California at Lo: Angeles 
according to an announcement by [, 
Edward U. Condon, director of the Bureay 

One of the giant high-speed clectronic 
computing machines, now under develop. 
ment by the Bureau of Standards, wil] }, 
installed at the institute when completed 
These computers will solve problems tha; 
are now out of the reach of scientists. [. 
sign specifications call for high memory 
capacity. and automatically sequenced 
mathematical operations from start to finish 
at speeds attainable only with electron 
equipment. 

The instigute has twe primary functions 
The first is research in applied mathematic. 
aimed at developing methods of analysi. 
which will extend the use of the high-speed 
electronic computers. The second is to act 
as a service group for Western industries. 
research institutions, and government agen 
cies. The service function will include nor 
only the use of the machines for problem 
solving but also assistance in the formula 
tion of problems in applied mathematics of 
the more complex and novel types. Service 
operations are to be initiated immediately, 
using the latest types of commercially avai! 
able computing equipment. 





Large Construction Projects Announced by 
Bureau of Reclamation 


UNDER THE HEADING of “Bid Calls Ex- 
pected This Month,’ the Bureau of Recla- 
mation’s Advance Construction Bulletin for 
September 2, lists several large construction 
projects in Western states. According to the 
Bulletin, these announcements are for infor- 
mation only and all information is subject 
to revision. The data will, however, serve 
as a guide to the nature, size and location of 
proposed reclamation projects 


TUNNEL EXCAVATION 
Hungry Horse Project, Montana 


Location: 25 miles northeast of Kalispell, 
Mont. 
Work: Excavation for diversion tunnel, 


1,050 ft long, 36-ft-dia horseshoe: 50,000 
cu yd plus excavation of open cuts at 
portals. 


SWITCHYARD EXCAVATION 
FOOTING, AND SURFACING 


Keswick Dam, Central Valley Project 


Location: Redding, Calif. 

Work: Construction of 115-kv and 230-kv 
switchyards, and left abutment parking 
area. 

Excavation . 

Compacted fill . 

Installing pipe, valves, mis- 
cellaneous metal work . 
Furnishing and placing re- 

inforcement steel . 


55,000 cu yd 
44,000 cu yd 


134,000 Ib 


230,000 Ib 


86,000 ft 
270 days. 


Electrical conduit 
Time Allowed for Completion: 





STREET, SEWERAGE, AND WATER 
DISTRIBUTION SYSTEMS 


Canyon Ferry Government Camp, Missouri 
Basin Project, Montana 


Location: Vicinity of Helena, Mont. 

Work: Construction of streets, sidewalks, 
and gutters; and drainage, sewerage, and 
water distribution systems. 

Time Allowed for Completion: 300 days. 


STEEL PENSTOCKS 
Davis Dam Project, Arizona-Nevada 


Location: Davis Dam and Powerplant, 30 
miles west of Kingman, Ariz. 

Work: Construction of five 22-ft-dia, 
welded, plate steel penstocks. 

Steel plate required . . . . 3,000,000 Ib 

Time Allowed for Completion: 500 days. 


CABLEWAY AND GAGING STATION 
Davis Dam Project, Arizona-Nevada 


Location: Davis Dam, Colorado River, 30 
miles west of Kingman, Ariz. 

Work: Erection and installation of cable- 
way (approximate length: 1,000 ft), and 
gaging station. 


Time Allowed for Completion: 150 days. 


SPILLWAY GATES, HOISTS, AND 
BRIDGE 


W. C. Austin Project, Oklahoma 


Location: Altus Dam, near Altus, Okla 
Work: Installation of spillway gates, hoists 
and bridge on Altus Dam. 


Installing pipe handrail . 11,000 Ib 
Installing radial gates . 154,000 Ib 
Installing hoists 37,000 Ib 


Furnishing and placing re- 
inforcement bars 

Erecting structural 
erties. « :s Gee 36,000 Ib 

Time Allowed for Completion: 18!) days 


PUMP HOUSE 
Boulder Canyon Project, Neveda 


Location: Vicinity of Boulder City, Nev 
Work: Construction of 2255-ft rem 
forced concrete pump house. 
Excavation . ‘ 
Reinforcement steel . 39,000 Ib 
Cometete../ «0. «sehen 235 cu yd 
Time Allowed for Completion: 180) days 
DRAIN INLETS AND FARM BRIDGES 
Tucumcari Project, New Mexico 
Location: Vicinity of Tucumeari, N. Mes 
Work: Construction of drain inlets, farm 
bridges and operating bridges on Concha 
Canal, Stations 22 +00 to 3,063 +33.5 
Excavation ........ 4,170cwyd 


: : 6,300 Ib 
steel in 





1,350 cu yd 





Concrete in structures . 360 cu yd 
Reinforcement steel. 29,700 It 
Timber . 104 Mb. m 
Backfill . 3,100 cu yd 


Time Allowed for Completion: 150 “ays 
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Com plaints Stress Needless 
Opening of Drawbridges 


‘LESS OPENING of bridge draw spans 
it the passage of small fishing boats 
sed much delay to vehicular traffic 
jersey and has brought many com- 
.ccording to New Jersey’s State 

Commissioner, Spencer Miller, 
of the recent complainants, Mayor 


pla 
Hig y 


jr. V 

Paul C. Burgess of Brigantine, N.J., de- 
clared that the Atlantic City—Brigantine 
Bridee ‘is being raised many times during 


the day to accommodate small fishing boats 
ch ordinarily could pass under the 
bridge except for the fishing poles.’’ These, 
the Mayor maintained, “should be con- 
structed so that they can be lowered instead 
of holding automobile traffic by opening the 
drawbridge.”” 

The Mayor's letter has been referred to 
the district commander of the Coast Guard, 
the policing agency for enforcing War De- 
partment regulations. According to such 
regulations, all appurtenances unessential 
to navigation must be removed or lowered 
when a boat is passing through channels of 
drawbridges on the Inland Waterway. 


Sto 
Large Increase in New Home 
Construction Shown by Survey 


ConstrucTION of new homes in 115 key 
metropolitan areas of the United States 
last year was more than 50 percent greater 
than in 1939, the annual Investors Syndi- 
cate survey of housing construction has re- 
vealed. The increase over 1945, when civil- 
ian home building got under way late in 
the year, was 410 percent. Total new 
housing units built in these key communi- 
ties in 1946 were approximately 412,455 
against 101,511 in 1945. At the same time, 
the average cost per unit increased by 45 
percent, from about $4,725 in 1939 to 
$6,870 in 1946 

There has also been a sharp swing away 
from apartments to one and two-family 
the Investors Syndicate survey 
While in 1946 there were more than 
twice as many homes built as in 1939, there 
30 percent fewer apartments. Al- 
though the demand for apartments is great, 
builders cannot find it profitable to erect 
multiple-unit housing and hence have con- 
centrated on single-occupancy homes. It 
is expected that the small volume of apart- 
ments built during the war and under rent 
will affect the housing situation 
for many years to come. 








home :, 


shows 


wert 


ceilings 


—— oe 
Fort Lauderdale Plans 

Large Recreation Project 
CONSTRUCTION is about to begin on Fort 
Lauderdale’s $4,000,000 municipal rec- 
reation project which will cover a 27-acre 
ocean-lront site formerly occupied by the 
Coast Guard. The property includes 
i half mile of ocean bathing beach and al- 
most the same amount of frontage on the 
Intracoastal Waterway to the west. Plans 
mclude a number of buildings, largest of 
| will be an auditorium-theater seating 
Utilities required for the 
t melude streets, water, gas and elec- 
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tricity. Bulkheading will provide dockage 
along the entire Intracoastal Waterway 
frontage. 

The city of Fort Lauderdale will own the 
property, acquiring it from the U.S. Treas- 
ury Department for $600,000. Manage- 
ment of the several facilities by private 
operators will be through lease arrangement 
with the city. The Caldwell-Scott Con- 
struction Co. of New York and Fort Lauder- 
dale has been named supervising general 
contractor for the project. 


—_ * 
os 


Senior Structural Engineers 
Needed by State of California 


SALARIES RANGING from $5,772 to $7,000 
are offered by the California State Division 
of Architecture for senior structural engi- 
neers, to do, under direction, ‘‘the more 
difficult types of technical and supervisory 
structural engineering work involved in 
the design and in the examination in the 
field of major structures.”” A continuous 
civil service examination is being given to 
qualified applicants by the California State 
Personnel Board. Applications must be 
made on official forms obtainable in person 
or by written request from the following 
offices of the Board: 108 State Building, 
San Francisco; 1015 L Street, Sacramento; 
104 State Building, Los Angeles. 








American Welding Society 
Elects Executive Secretary 


To FILL its newly created position of exec- 
utive secretary, the American Welding So- 
ciety has chosen Joseph Gordon Magrath, 
who took office on September 2. Engaged 
in welded product design since 1917, Mr. 
Magrath has been active in the work of the 
New York section of the American Welding 
Society and served for several years as 
chairman of publicity and programs. 

Continuing in their present posts are: 
M. M. Kelly, secretary; W. Spraragen, edi- 
tor of the Welding Journal and director of 
Welding Research Council; and S. A. 
Greenberg, Jun. ASCE, technical secretary. 





Meetings and Conferences 





American Institute of Mining and Metal- 
lurgical Engineers. Current and future de- 
velopments in the mineral industry are 
scheduled for discussion at the first postwar 
regional meeting of the American Institute 
of Mining and Metallurgical Engineers, 
convening at the Shirley-Savoy Hotel in 
Denver, Colo., September 28-October 3. 

American Society of Tool Engineers. 
More efficient tools as the means to a sound- 
er economy will be the theme of the 15th 
semiannual meeting of the American Society 
of Tool Engineers, to be held at the Statler 
Hotel in Boston, Mass., October 30- 
November 1. Inquiries should be addressed 
to Harry E. Conrad, executive secretary, 
American Society of Tool Engineers, 1666 
Penobscot Building, Detroit 26, Mich. 
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American Society for Metals. With 
Chicago as its 1947 meeting place, the 29th 
Annual National Metal Congress and Ex- 
position will open for its first seven-day 
session on October 18. Approximately 375 
organizations will display and operate metal 
working equipment and products at the 
International Amphitheatre. In addition, 
there will be technical sessions of the Ameri- 
can Society for Metals, the American Weld- 
ing Society, and the Iron and Steel and In- 
stitute of Metals Divisions of the American 
Institute of Mining and Metallurgical Engi- 
neers at the Palmer House. 

American Society for Testing Materials. 
The Statler Hotel in Detroit, Mich., will be 
convention headquarters for a four-day 
meeting of the American Society for Testing 
Materials, to be held October 6-9. 

American Transit Association. A three- 
day program of division sessions has been 
arranged for the annual meeting of the 
American Transit Association, which will 
be held in the Hotel Traymore, Atlantic 
City, N.J., October 8-10. 


Institute of Traffic Engineers. Problems 
of traffic control are being discussed at the 
18th annual meeting of the Institute of 
Traffic Engineers, scheduled for the Hotel 
Fort Shelby, Detroit, October 1-4. 


International Lighting Exposition and 
Conference. Planning today for  to- 
morrow’s lighting will be the theme of the 
second International Lighting Exposition, 
to be held at the Stevens Hotel in Chicago, 
November 3-7. The five-day program is 
sponsored by the industrial and commercial 
lighting equipment section of the National 
Electrical Manufacturers Association. 


National Conference on Industrial Hy- 
draulics. The third annual meeting of the 
National Conference on Industrial Hydrau- 
lics (formerly the Hydraulic Machinery Con- 
ference) will be held at the Hotel Conti- 
nental in Chicago on October 16 and 17. 
Prominent on the list of speakers are Boris 
A. Bakhmeteff, Hon. M. ASCE, and Hunter 
Rouse, M. ASCE. Sponsoring groups are 
the Armour Research Foundation and the 
graduate school of the Illinois Institute of 
Technology, in cooperation with the West- 
ern Society of Engineers and the Chicago 
sections of the ASCE, ASME and SAE 


National Council of State Boards of 
Engineering Examiners. A wide range of 
problems arising in the professional quali- 
fication of engineers will be covered at the 
26th Annual Meeting of the National Coun- 
cil of State Boards of Engineering Ex- 
aminers, to be held at the Hotel Pennsyl- 
vania in New York City, October 27-29. 

National Safety Congress and Exposition. 
A five-day National Safety Congress and 
Exposition will be held under the auspices of 
the National Safety Council, at the Stevens 
and Sherman hotels, Chicago, October 6-10. 


The Producers’ Council. Reports on 
current trends in building activity, esti- 
mates of future construction volume and 
talks on the housing situation were featured 
at the third annual meeting of the Produc- 
ers’ Council, national organization of build- 
ing products manufacturers. The meeting 
took place at the Hotel Commodore in New 
York City, October 1-3. 
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R. Robinson Rowe, M. ASCE 


At THe OcTosBer meeting of the Engi- 
neers Club, half the members wanted to talk 
ibout raising dues and half were talking 
louder about diophantine bikes. Obviously 
the loud-mouthed surveyors had to be satis 
fied before any business could be transacted, 
so Professor Neare, the opportunist, claimed 
the floor and yielded it to Guest Professor 
Stoop Naglk 

‘Several have asked me, Noah, whether 
the township line was level enuf for precise 
measurement with a bicycle tire. We old- 
timers know how contract surveys were 
made in the ‘60s, with compass and one-rod 
wagon wheel A cowbell was lashed to a 
spoke so that it tolled each revolution and 
the surveyor took it easy counting bells, 
four to the chain, from one monument to 
the position of the next. Sy Klurr was 
smart in following a similar procedure in 
order to verify government measure. The 
question was what monument he reached.” 

The NE corner of Section 36,” said Joe 
Ker “The combination of chain and 
sprocket positions will occur when the equa- 
tions L = 13N 61C + 13 = 29S + 23 
can be solved in integers, where N is the 
number of revolutions of the wheel, LZ the 
udvance of links of chain, C the complete 
turns of the chain and S the complete turns 
of the front sprocket 

62, and since 10 revolutions make a 


his occurs when NV 


chain, Sy pedaled 6.2 chains and coasted 
3.8 chains to the monument.” 

Phat wouldn't verify the distance,”’ ob 
jected Ken Bridgewater, ‘‘and besides dio- 
phantine bikes have no coaster brakes. The 
distance must be even miles, giving an equa 
tion / 10,400 AT to be satisfied, and the 
least .V is S89 miles to the NE corner of 
Section 36, T 149 N, R 1 W,S.K.B.M.”’ 

Far too far for a pedaling job,’’ con 
tended Cal Klater Joe and Ken, being 
Easterners, don't know that monuments are 
set every half mile, so that the equations 
should be L 5.200H = 61C + 13 = 
20S + 25, for which the general solution is 


H 9 + 1,769, where & is any integer 
When & = 1 we have Ken's solution, but 
k = () makes the distance 9 half miles to the 
k , corner of Section 12." 


That's the spot, Cal Nice hunting 
I wish we had time to show the reduction of 
the equations to your general solution, but 
Noah ts calling time 

Just barely time for a new assignment, 
Stoop, and thanks for your problem that 
gave the Westerners a break. A methodical 
chap named Lon Moore mowed his quadri- 
lateral lawn perimetrically, cutting swathes 
of equal width from each side in turn. The 
ides of the lawn in clockwise order from the 
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widest angle were 50, 120, 104 and 78 ft, 
respectively. After 21 complete tours, the 
first two sides had been reduced to 6 and 43 
ft. How wide a swathe did Lon cut and how 
nearly was he done? 

[There were lots of Cal Klaters: Richard 
Jenney, Oldcutanitry (Warner Harwood), 
Howard B. Stanley, F. W. Robison, A. Nuther 
Nutt (still anon), Ilomer W. Woodbury, W. J. 
Ryan, Bill Durr (Coleman W. Jenkins), and 
Anne Othernut (J. Charles Rathbun). There 
were even more Joe Kerrs. The Guest Pro- 
fessor was John C. Nagle. Just missing an 
early deadline last month were solutions of 
Amby Dexter's card problem from Jenney 
and O' Kay (Otto H. S. Koch).) 


>. ——EE 


Virginia's Primary System 
Gets $20,000,000 Allocation 


TENTATIVE ALLOTMENTS for Virginia’s 
primary highway system total $20,000,000 
for the fiscal year 1948-1949, an amount 
nearly $2,500,000 more than was allocated 
to it during the current year. However, 
it has “less than ten cents for every dollar 
necessary to meet immediate needs,’’ ac- 
cording to the State Highway Commission. 

Funds for primary road construction go 
for the improvement and reconstruction of 
some 9,000 miles of highway. The 38,000- 
mile secondary system, also under state 
administration, is financed from different 
allocations. 

Under Virginia’s method of allocating 
primary road funds, each of the eight con- 
struction districts gets a sum determined by 
a factorial method of distribution. Each 
district's sum is then allocated to various 
projects within the district. Most of the 
work will be let to contract on the basis of 
competitive bids. 


ee 


Small Home Building Is Topic 
of Time and Motion Study 


INFORMATION AS TO HOW the small con- 
tractor and builder can reduce construction 
costs is the goal of an extensive time-and- 
motion study of site fabrication of small 
homes recently started by the Small Homes 
Council of the University of Illinois. The 
research project, designed to advance the 
technology of smal] house construction and 
to increase the contractor's efficiency, is 
being carried on in cooperation with the U.S. 
Department of Commerce 

Factors to be studied are organization of 
the construction job, flow of materials, 
handling of materials at the site, and con- 
struction techniques. The experimenters 
will build six houses of the same plan and 
design, adaptations of the industry-engi- 
neered house developed as a low-cost house 
by the Producers’ Council and the National 
Retail Lumber Dealers Association. The 
design utilizes materials to the utmost in a 
conventional-type construction through bet- 
ter engineering of all phases of construction. 

This is the first time that a university has 
conducted a time-and-motion study on a 
house during construction. Large building 
operators frequently have conducted such 
studies, enabling them to make substantial 
savings. The results of such studies, how- 
ever, are not available to the small builder. 


WOOLLEY 





A CYPRESS LoG dug from approximately 29 
ft underground in the Mississippi Delta had 
lain there, according to scientists, for over 
10,000 years and was still in an excellent 
state of preservation. 
LAKE SUPERIOR, about 3,200 miles in area 
is the largest body of fresh water in the 
world 
WIRE ROPE '/;¢ in. in thickness, used for 
airplane controls, will hold a load of 450 fh 
AN AVERAGE CUBIC MILE of sea water con. 
tains more than 128,284,000 tons of sodium 
chloride or common salt. 

> 
THE SUN is an immense atomic furnace con- 
suming some 4,000,000 tons of its own mass 
each second. 
A 75-watrt infra-red lamp, the rays of which 
are powerful enough to light a cigarette 
held a half-inch away, has been developed 
for special heating and drying processes in 
industry. 
AFTER THE TOWN’S windowpanes repeatedly 
fell out of their frames, mystified residents of 
Broadwoodwidges, England, began keeping 
watch and found that hungry birds were 
eating the ersatz putty. 
CLOCKS WITH tiny crystal hearts that beat 
100,000 times a second throb their cyles 
without varying as much as a second a year 
in the Bell Telephone Laboratories. 
RADIO BROADCASTING was born on Novem 
ber 2, 1920, when the Presidential elec- 
tion returns were broadcast from the tiny 
radio station KDKA at the Westinghouse 
plant in East Pittsburgh, Pa. 
A Boy in his father’s spectacle-making shop 
around 1610—two lenses and a tube—the 
result, the accidental discovery of the first 
compound microscope. The boy-——Zach- 
arias Jansen. 
SopIUM FLUORIDE makes molten steel more 
fluid, eliminates gas bubbles; anhydrous 
HF is a key catalyst in production of avia- 
tion gasoline 
PUBLIC WATER SUPPLIES in the United 
States date from about 1652 at Boston, 
Mass. 
THE FOCAL POINT of an earthquake is nor 
mally between one and 31 miles beneath the 
surface. 
EMPLOYMENT SURVEY for 1947 conducted by 
Northwestern University for graduates 
shows demand for scientists and engineers 
at 58 percent of total needs in all fields 
At Kuarkov, Russia, is a perfect timepiece 
precise to '/:0,000 Of a second. Soviet scien- 
tists have observed small irregularities 
the earth's rotation by use of this clock 
THERMOPOLIS Hot Springs in Wyoming 's 
an outstanding geological phenomenon 
It is the largest known mineral hot spring 
It flows 18 million gal of water at a ‘cm 
perature of 185 deg F every 24 hours. 
NEVADA plans to install a state-ow red 
generator at Hoover Dam. 
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Turbines Returned to Shasta 
Atter War Duty at Coulee Dam 


srer of two 103,000-hp hydraulic 
from a temporary wartime installa- 


tur 

tion Grand Coulee power plant to their 
fnal position at Shasta power plant involved 
un engineering problems according 


ert H. Sloane, engineer with the 
Burt of Reclamation, Denver, whose 
oer describing the work was presented at 
the fll meeting of The American Society of 
Mechanical Engineers. 

rhe two 75,000-kw turbines were origi- 
nally designed for the Shasta power plant on 
the Sacramento River but the critical need 
ower in the Pacific Northwest to serve 
expanding shipyards and other war indus- 
tries led Reclamation Bureau engineers to 
propose temporary installation of the units 
1t Grand Coulee—a proposal which re- 
ceived the prompt approval of the War 
Production Board. 

The work of preparing the Grand Coulee 
turbine pits for the temporary units re- 
quired cutting openings about 20 ft high 
snd 30 ft long in double walls of 4-ft thick- 
ness. Excavation of concrete work was 
begun in May 1942 and completed the 
following month. 

The two Shasta generating units per- 
formed well in their temporary location, 
Mr. Sloane stated. Together they sup- 
plied over three billion kilowatt-hours to 
the war industries of the Northwest. Rated 
at 75,000 kw, they produced 84,000 kw con- 
tinuously and could meet a peak demand of 
92.500 kw. No major repairs were needed. 


for | 


The spiral casing on the turbines was 
“one of the first, and undoubtedly the larg- 
est welded plate steel spiral casing to be 
built in this country,”’ according to J. F. 
Roberts, manager of the hydraulic depart- 
ment of the Allis-Chalmers Manufacturing 
Co., which designed and built the units. 

The biggest job in dismantling of the tur- 
bines was the removal of the temporary 
oncrete supporting the generator and em- 
bedding the turbine casings. Concrete to 
be removed amounted to about 6,500 cu yd 
and most of it was broken out in large blocks 
some weighing as much as 87 tons. Con- 
rete around the turbine casing and draft- 
tube liner, however, had to be removed by 
hand-operated chipping guns, a slow and 
lifficult job. Reassembly of these units in 
their final position in the Shasta power plant 
is now nearing completion 





Inter-American Sanitary 
Conference Is Postponed 


lurrp Inter-American Sanitary En- 
gineering Conference, which was to have 
en held in Santiago, Chile, November 20- 
been postponed until April 1948. 
te dates will be announced later. 
oted in the September issue of Crvi~ 
ENGINEERING, collaborating groups for the 
ence are the Inter-American Associa- 
| Sanitary Engineering and the Insti- 
Engineers of Chile. 


rt 





New Publications 





Engineers’ Council for Professional De- 
velopment. To commemorate the 15th 
anniversary of its founding, the Engineers’ 
Council for Professional Development has 
issued a booklet entitled “As an Audit of 
Accomplishments, 1932-1947." Major 
achievements of ECPD, an organization 
which has the prime objective of raising the 
status of the engineer, are listed and plans 
for future action outlined in this anniversary 
brochure. 


Water Wells. A 200-page Water Well 
Handbook, containing charts, tables and 
other data relating to the drilling, testing 
and operation of water wells, is being pub- 
lished by the Missouri Water Well Drillers 
Association. The handbook, which will be 
ready for distribution soon, will be sold at 
cost (approximately $1.50 per copy). 


Traffic Studies. A new method of study- 
ing the behavior of free-moving traffic— 
expected to be of value in plotting improved 
traffic-control measures—-has been  de- 
veloped by the Bureau of Highway Traffic 
at Yale University and is now available as 
Technical Report No. 1 of the Yale Bureau. 
The study, which is concerned with time- 
space relationships at urban intersections, 
was initiated in 1944 through a grant from 
the Eno Foundation for Highway Traffic 
Control. Bruce D. Greenshields, Assoc. M. 
ASCE, is senior author of the report, and 
Donald Shapiro and Elroy S. Ericksen are 
junior authors. 


Steel Products. Four new sections in the 
Steel Products Manual, which is being 
issued in installments by the American Iron 
and Steel Institute, are now available. 
These are Section 10, dealing with “Hot 
Rolled Alloy Steels’; Section 11, entitled 
“Hardenability of Alloy Steels’’; Section 
16, on “Carbon Steel Wire'’; and Section 
26, covering “‘Flat Rolled Electrical Steel.”’ 
Copies may be obtained from the Iron and 
Steel Institute, 350 Fifth Avenue, New 
York, N.Y., at a cost of 25 cents each. 


Sewage Works. To acquaint sewage 
works operators with a lecture-laboratory 
course in sewage treatment and disposal— 
given at St. Joseph’s College, Philadelphia, 
in 1945 as part of the ESMWT program— 
the Pennsylvania Sewage Works Associa- 
tion has published the proceedings of the 
course. The lectures are given verbatim in 
one volume. Another volume, entitled 
“The Laboratory Guide,’ sets forth the 
technique of various tests involved in the 
operation of sewage plants. Cost of the 
publications, sold only as a set, is $38. Apply 
to Bernard S. Bush, secretary of the Associa- 
tion, Kirby Health Center, Wilkes-Barre, 
Pa. 

Water Resources. A mimeographed 
study of the water resources of Tuscarawas 
County, Ohio, has been issued as Bulletin 
No. 6 of the Ohio Water Resources Board. 
Like others in the series of groundwater 
studies, being prepared by the Board in 
cooperation with the U.S. Geological Sur- 
vey, the report may be purchased from the 
Ohio Water Resources Board, Columbus, 
Ohio, at a cost of $1 a copy. 
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Safety Engineering. Elimination of ac- 
cident hazards in the home and on the high- 
way is the aim of Watch, quarterly publica- 
tion of the American Mutual Liability In- 
surance Co. Inquiries should be addressed 
to the company at 142 Berkeley Street, 
Boston 16, Mass. 

Municipal Improvement. A _ proposed 
schedule of municipal improvements for 
New Haven, Conn., for the six-year period, 
1948-1953—prepared by the Capital Budget 
Programming Committee—is now available 
in mimeographed form. Charles E. Downe, 
Jun. ASCE, served as city planning en- 
gineer on the committee. 

Highway Recommendations. First in a 
new Road Note Series, being issued by the 
British Department of Industrial and Scien- 
tific Research to replace its Wartime Road 
Notes, is ‘Recommendations for Tar Sur- 
face Dressings.’"’ The price by post is 4d, 
and application should be made to H.M.- 
S.0., Kingsway, London W.C. 2, England. 

Engineers Salaries. Schedules of mini- 
mum salaries and fees—prepared by the 
Iowa Engineering Society as a guide to em- 
ployers in determining fair minimum salaries 
for engineering services—may be obtained 
in phamphlet form from the lowa Engineer- 
ing Society, 418 Hubbell Building, Des 
Moines 9, Lowa. C. M. Stanley, M. ASCE, 
headed the Salaries and Fees Committee 
that drew up the recommendations. 


Mathematical Computations. To dis- 
seminate information on research and de- 
velopment in the field of high-speed auto- 
matic calculating machinery, the quarterly 
journal Mathematical Tables and Other Aids 
to Computation is establishing a new feature 
section on “Automatic Computing Ma- 
chines.’’ Contributions (including bibliog- 
raphy, technical developments, discussion, 
and news) are invited and should be ad- 
dressed to Dr. W. E. Cannon, head of the 
Mathematics Group, Machine Develop- 
ment Laboratory, National Bureau of 
Standards, Washington, D.C. 

Highway Safety. Action taken at the 
President's Highway Safety Conference, 
held in Washington in June, is summarized 
in a recent government publication, ‘‘Im- 
mediate Goal.’ Inquiries should be ad- 
dressed to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington 25, D.C. 

Federal Research. Findings on federal 
research facilities and recommendations for 
more effective use of national scientific re 
sources are outlined in the first volume of a 
projected series called Science and Public 
Policy. The present volume, subtitled ‘A 
Program for the Nation,” is for sale by the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D.C., at a 
cost of 20 cents. 

Building Materials. To aid local lumber 
and timber industries in their long-range 
planning for production and marketing, the 
Bureau of Business Research of the Uni- 
versity of Washington has initiated a com- 
prehensive research project in building ma- 
terials. Results of the study, which is under 
the supervision of N. H. Engle, director of 
the Bureau of Business Research, will be re- 
ported from time to time in Pacific North 
west Industry, monthly publication of the 
Bureau. 
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University Co_Lece, Lonpon, has en 
larged its photoelasticity laboratories and 
equipped them with modern apparatus in 
preparation for its fall term of laboratory 
ind research work. Among the research 
problems awaiting investigation are some 
on the properties and treatment of plastics, 
some for improving the technique of stress 
exploration, and many on three-dimensional 
stress distribution in parts of structures and 
machines The college's curriculum in 
photoelasticity includes a full course of 
lectures and laboratory training in the ele 
mentary theory of elasticity and the theory 
and practice of photoelasticity rhere is 
also a shorter course intended for senior 
and postgraduate engineering students, or 
for physicists or mathematics students do 


ing work in this field 


HIGH SCHOOL COURSES in the principles 
of good driving were recommended by 78 
percent of those contacted in a survey of 
public opinion made by Opinion Research 
Corp., under the sponsorship of the Na- 
tional Safety Council cooperating with the 
National Committee for Traffic Safety 
lo encourage the adoption of programs of 
driver education as a regular part of every 
high school curriculum, the pamphlet, 
‘Automobile Driver Education for High 
School Students,"’ has been issued jointly 
by the U.S. Junior Chamber of Commerce 
Baird Office Building, Gainesville, Fla 


and the National Conservation Bureau. 
Either of these organizations will furnish 
a copy of the pamphlet on request. 


More THAN 11,000 welding patents now 
in the Davis Welding Library at Ohio 
State University were newly classified this 
summer to make it easier for industries, 
students and research workers to obtain 
information on patents granted in their spe- 
cific lines. In charge of the reclassification 
project was Dr. W. H. Simon of the Uni- 
versity of Toronto. Cost of the work was 
paid from the A. F. Davis Welding Engi- 
neering Scholarship and Library Fund set 
up by Mr. Davis, vice-president of the 
Linco Electric Co., Cleveland, and an 
alumnus of Ohio State University, when he 
established the welding library a number of 
years ago. Previously the patents were 
grouped according to the classes and sub- 
classes of the U.S. Patent Office, set up when 
welding was in its infancy 


TWICE AS MANY applications are being 
received at the Cooper Union School of Engi- 
neering for evening courses in mechanical 
and electrical engineering as for evening 
courses in civil and chemical engineering, 
according to Walter S. Watson, Admis- 
sions Officer. Of 624 qualified applications 
for Freshmen places in the evening 
courses, 35.4 percent requested mechanicai 
engineering; 32.8 percent, electrical engi- 
neering; and only 16.4 percent wanted civil 
engineering and 15.4 percent chemical engi- 
neering 

AN EXAMINATION SUITABLE for the evalua- 
tion of the work of students of engineering 
who have completed their sanitary option 
is now available through the Merit System 
Unit of the American Public Health Asso- 
ciation. This examination is of the ob- 
jective, multiple-choice type and covers 





Radiant and Convector-Type Heating to Be Compared 


AN OPPORTUNITY FOR STUDYING differ 
ences between radiant and convector heating 
systems in the same multi-story structure 
will be provided by the eight-story student 
apartment under construction on the cam 
pus of Georgia School of Technology. One 
wing will be heated by wrought-iron pipe 
coils and the other by conventional-type 
building, of reinforced 


convectors The 





concrete construction in the form of the 
letter ““H,”’ contains about 63,000 sq ft of 
floor space. Radiant heating pipe, fabri- 
cated in sinuous coils, is embedded in the 
concrete structural floor of each story, each 
room having a separate coil equipped with a 
balancing valve. Two convertors, one for 
each system, supply hot water from the 
school’s central steam supply lines. The 
convertor for the 
radiant heating sys- 
tem is set at 120 to 
140 deg F, and that 
for the convector sys- 
tem at 180 to 200 
deg F. Both con- 
vertors are 5,000 gal 
per hour at 25-lb 
pressure. Heat losses 
for the entire building 
are calculated = at 
1,500,000 Btu, with 
a minimum outdoor 
design temperature of 
+10 deg F. Build- 
ing, designed by 
Stevens & Wilkinson, 
Atlanta, is being 
erected by J. A. Jones 
Construction Co. 


such fields as water supply, sewage di. <9) 
elements of chemistry and bacteri gy. 
communicable disease, and sanitary ngi- 
neering design. At the University og 
Kansas where it was used this spring, a 
high correlation was obtained be: 7. 
students’ scores on this test and inde. 
pendent faculty evaluation. Add tional 
information with regard to its use may be 
obtained by writing to Dr. Lillian D_ | ong 
American Public Health Association. 1790 
Broadway, New York 19, N.Y. 


THe EXPERIMENTAL TOWING TANK Lab. 
oratory of Stevens Institute of Technology, 
Castle Point, Hoboken, N.J., has awarded 
its fourth fellowship to George R. Holladay 
of Rapidan, Va. Fellowships are limited to 
five at a time and since work is on an individ. 
ual basis, applications and appointments 
may be made at any time during the year. 
Fellows work as regular members of the staff 
on actual research programs during the op- 
erating hours of the tank, thus gaining ex- 
perience in the broader principles of hydro. 
dynamic research on which the tank is en- 
gaged 


Lincoln Are Welding Offers 
Awards for Undergraduates 


A series of $6,750 Annual Engineering 
Undergraduate Award and Scholarship 
Programs is being sponsored by The James 
F. Lincoln Arc Welding Foundation to 
place the possibilities of arc welding in 
design and maintenance before the under- 
graduate engineering student. The pro- 
gram contains two interdependent plans— 
the Award Plan and the Scholarship Plan 

Under the Award Plan engineering stu- 
dents of various schools and colleges will 
submit papers on arc welded design in parts 
of machines, complete machines, trusses, 
girders, and structural parts and on the use 
of welding in the maintenance of machines 
and structures. It is not necessary that the 
machine, structure, or part be actually 
built, but the design or method of construc 
tion must be described in the paper. The 
awards offered for papers are as follows 





NUMBER OF AMOUNT OF Tota Amount 


AWARDS Eacn AWARD or AWARDS 
1 $1,000 $1,000 
1 500 500 
1 250 250 
4 150 600 
8 100 800 
12 50 600 
50 25 1,250 
77 $5,000 


Under the Scholarship Plan the institu 
tions in which the three top awards are made 
to students will receive amounts of money 
equal, respectively, to the student awards 
These amounts are to be used for scholar- 
ships in the departments in which the 
award students are registered. Thus the 
department of the institution in which 
the first award winner is registered will 
receive $1,000 for four annual scholarships 
of $250 each. The department of the m 
stitution in which the second award winner 
is registered will receive $500 for two annual 
scholarships of $250 each. Similarly the 
third award winner’s department will re 
ceive $250 for one annual scholarship. The 
scholarship awards total $1,750. 
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Original Woodcut by Lynd Ward 


October is the month when many farmers can take a 
deep breath and relax a bit. Not so in a pipe foundry. We must continue 
month after month to maintain our rigid quality 


controls from raw materials to the final test on the finished 





products. These products, cast iron pipe 
and fittings, are being constantly 

produced and shipped to all parts of the 
country by our plants to meet the urgent needs 


for water, gas and sewerage service. 





U. S. PIPE & FOUNDRY CO. 


General Offices: Burlington, N. J. 
Plants and Sales Offices throughout U.S.A. 
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NEWS OF 


gine cs. 





Ernest E. Howard and O. H. Ammann 
have been appointed chairman and associate 
chairman, respec tively, of the United States 
delegation to the Third Congress of the 
Bridge and 
Structural Engineering, which will be held 
in Liege, Belgium, in September 1948. They 
will cooperate with the secretariat in Zurich 
to facilitate American participation in the 


International Association for 





4. 


Ernest E. Howard O. H. Ammann 


iffairs of the Congress. As one of the tech- 
nical advisers to the secretariat, Mr. Am 
mann will also be in charge of Theme III of 
the Congress, ‘‘ Developments in Long Span 
Steel Bridges."’ He is a former Director of 
the ASCE, and Mr. Howard has served the 
Society and Vice-Presi 


as both Director 


dent 

Stanley I. Pinel recently rejoined the 
staff of Griffenhagen & Associates, consult- 
ints in management, with offices in Chi 
cago, New York, Boston, Washington and 
Cleveland, 
publi 


after several years as director of 
for St. Petersburg, Fla. Mr 
with the 
capacity of principal en 


sceT VICE 
Pinel is renewing his association 
company in the 
Linecr 

Howard E. Robbins, who has been on the 
staff of the Reclamation 
1916, has been appointed acting director for 
the Bureau in Region 5, with headquarters 
it Amarillo, Tex Mr. Robbins’ 


Bureau of since 


most 


recent assignment has been as engineer on 
the Lower Rio Grande Valley reclamation 
project at McAllen, Tex 


W. Allan Laflin, principal engineer for the 
Food Supply Division of the Institute of 
Affairs, Lima, Peru, has 
been decorated by the Peruvian government 
with the Orden del Sol, its highest civilian 
Che honor goes to Mr. Laflin in 
recognition of his work during the past four 
years with the Servicio Cooperativo Inter- 
Americano de Produccion de Alimentos, a 
joint project of the United States and Peru- 
vian governments to improve agriculture 
ind food production in the latter country 

William Allan became dean of the school 
of technology at the College of the City of 
New York in September. An authority in 
the field of engineering education, Dean 
Allan has been on the City College staff 


1933 


Inter-American 


iward 


since und chairman of the civil en 
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gineering department since February 1940. 
He is the author of a widely used “Hy- 
draulics Laboratory Manual” and of a num 
ber of papers on hydraulics subjects—several 
of them written, in collaboration with Boris 
A. Bakhmeteff, Hon. M. ASCE 


John B. Funk, consulting engineer of 
Brunswick, Md., has been appointed to the 
new post of chief engineer of the Maryland 
Department of Public Improvements. Asa 
member of the Maryland State Senate from 
Frederick County and former state senator, 
Mr. Funk has been active in state fiscal 
affairs 

Francis A. Rossell, until recently a com- 
mander in the Civil Engineer Corps of the 
Navy, has accepted a position with Palmer 
& Baker, Inc., consulting engineers of Mo- 
bile, Ala., for whom he will be chief construc- 
tion engineer on the vehicular tunnels at 
Houston and Galveston, Tex. 

Carlton S. Proctor, senior partner in the 
New York consulting firm of Moran, Proc- 
tor, Freeman & Mueser, has been elected to 
the Board of ATF Inc., formerly American 
Type Founders. Mr. Proctor is a former 
Director of the Society. 

Joseph Hocker is now office engineer for 
the Vicksburg District of the Corps of En- 
gineers on the Grenada Reservoir Project at 
Grenada, Miss During the war, Mr 
Hocker served as a lieutenant colonel in the 
Army Corps of Engineers. 

Victor J. Richter, formerly senior con- 
struction engineer for the War Department, 
Washington, D.C., has opened an office for 
the practice of civil and structural engineer- 
ing in Silver Spring, Md. 


Samuel B. Lincoln, vice-president of 
Lockwood Greene Engineers, New York, 
N.Y., recently sailed for India in connection 
with a project for Tata Sons, Ltd, in Bom- 
bay. The project involves a complete eco- 
nomic and operating study of the four large 
textile mills owned by the Tata industries, 
with the view of adopting modern methods 
and equipment wherever possible. 


G. M. Wynn, previously civil engineer in 
charge of field surveys for the Georgia 
Power Co., has joined the Auto-Soler Co., 
Atlanta, Ga., as standards engineer and 
chief of the company’s employee relations 
and educational program. 


Gilbert C. White and Thomas D. Rose 
have dissolved their engineering partnership 
at Durham, N.C. Mr. White has retired, 
and Mr. Rose will continue the practice of 
engineering at Chapel Hill, N.C. 


Edwin D. Burchard, of Raleigh, N.C., is 
retiring after 23 years as district engineer for 
the U.S. Geological Survey in charge of 
surface water investigations in North Caro- 
lina. He will be succeeded by Edward B. 
Rice, who has been on the staff of the Survey 
for the past 18 years—most recently as dis- 
trict engineer at Baton Rouge, La. William 
R. Eaton, formerly associate hydraulic en- 
gineer for the Survey at Asheville, N.C., 
will succeed Mr. Rice at Baton Rouge 
Other recent personnel changes announced 
by the Survey include the transfer of 
George E. Ferguson from the position of 
district engineer in charge of surface water 
investigation in Florida to a staff position in 
the Washington office. Archibald O. Patter- 


son has been named to succeed 


. Fer 

guson at Ocala, Fla. 
R. Evan Kennedy is now associa: 4 wir) 
the Portland, Ore., consulting firm of Moffa; 


Nichol & Taylor. He has been » ith ¢, 
Goodyear Aircraft Corp., of Akroy. Ohi 
and with the Libby-Sonnen Co., of Madisoy 
Wis 

Thomas F. Hubbard has been promos, 
from the position of associate professor oj 
civil engineering at the Johns Hopkins 
University to that of professor of civil ¢ 
gineering. Widely known as a teacher an¢ 
practitioner in the field of city planning 
Professor Hubbard has served as consultan: 
to the National Resources Committee, ¢h 
Maryland State Planning Commission, an¢ 
the Public Roads Administration. For ¢h, 
past two years he has been chairman of th, 
Baltimore City Plan Commission 


Eugene L. Grant, professor of the « 
nomics of engineering at Stanford Uy 
versity, has*been appointed head of the ciy 
engineering department there. 


Clarence E. Seage and Ralph Tudor ha, 
formed the engineering partnership of Seay: 
& Tudor, with headquarters in San Fra; 
cisco. Mr. Seage previously had a consul: 
ing practice in San Francisco, and Mr. Tudor 
recently resigned as vice-president of Mor 
rison-Knudsen, Inc. 


Harry M. Steward is retiring as superin 
tendent of maintenance of the Bostor 
(Mass.) Elevated Railway after many year 
of service in that capacity. He will be su 
ceeded by E. B. Myott, formerly chief en 
gineer. During the war, Mr. Myott served 
overseas in the Army Corps of Engineers 
with the rank of colonel. 








MODEL OF FIRST atomic pile built exclu 
sively for peacetime research, at Brook 
haven (Long Island) National Laboratory 
is inspected by Dr. Lyle Borst (left), atomic 
pile authority, and Wells N. Thompson 
vice-president of H. K. Ferguson Co., in- 
dustrial engineers and builders in charge 
of engineering and construction of project 
Work on $10,000,000 project has already 
started, and completion is expected withis 
one year. 
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mo! Ma Wickwire Ropeis Tissue Tested | 

of Man | 
With the same scientific care a physician uses in examining human tissue, 

. . technicians in the Physical Testing Laboratory of Wickwire Spencer’s Rope 

1s Hopk Mill test samples of wire imbedded in plastic “‘buttons.”” Samples from coils of 

| _ wire are ground, polished, etched, microscopically examined and the findings 

y plan recorded. 

Ae What’s this got to do with wire rope? The grain size has an important bearing 

i on the life span of the wire. Because the quality of the steel in the rope wire 1s 

ab . just as important for dependable service as is the construction of the rope, | 
Wickwire uses only such wire as passes the Physical Testing Laboratory’s 

of th exacting standards. 

aan For the utmost in performance, safety and long life, specily Wickwire Rope. 
It is available in all sizes and constructions, both regular lay and WISSCOLAY 

Tudor | Preformed. Call on Wickwire distributors and Wire Rope engineers to help 

pe ~ solve your wire rope problems and supply the right rope for your needs. 

| a consu 

Mr. Tud HOW TO PROLONG ROPE LIFE AND LESSEN ROPE COSTS 

a Thousands of wire rope users have found that the information packed 

LS supe in the pages of “Know Your Ropes” has made work easier and rope 

re Bo last longer. It’s full of suggestions on proper selection, application and 

ny hag . usage of wire rope. It’s easy-to-read and profusely illustrated. For 

y chic! « your free copy, write, Wire Rope Sales Office, Wickwire Spencer 

Ao servi Steel, Palmer, Massachusetts. 
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harg A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
f proje ATTN es 

lrea RE ROPE SALES OFFICE AND PLANT—Palmer, Mass. EXECUTIVE OFFICE—500 Fifth Avenue, New York 18, N. Y. EE 
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TWO SHERMANS—-Henry J. (left) and 


Charles W.—meet for first time at Belmont, 
Mass. Both are life members of ASCE, 
and both are bank directors. Charles W. 
Sherman, who is also president of Belmont 
Savings Bank, has served on numerous 
Society committees and as reviewer of 
technical papers for ASCE periodicals. 
Henry J. Sherman, member of Camden, N.]J., 
consulting firm of Sherman-Sleeper Asso- 
ciates, served as Society Director from 1933 
to 1935. Latter has also been active in 
Philadelphia Section, and played important 
part in planning program for ASCE Spring 
Meeting held in Philadelphia in April 1946. 





Henry E. Struck has severed his connec- 
tion as bridge designer for the Illinois State 
Division of Highways at Springfield, IIl., in 
order to accept an engineering position with 
the General Electric Co., at Richland, Wash. 


Thomas L. Cordle is now city manager of 
Morganton, N.C. He previously served the 
city of Lancaster, S.C., in a similar capacity 


Claude R. McMillan has been promoted 
from the position of chief engineer of the 
South Carolina State Highway Commission 
to that of chief commissioner. Mr. McMil 
lan has been with the highway department 
for the past 25 years, and has been chief en 
gineer since 1940 


William P. Cornelius, until lately chief of 
the construction branch of the Atomic 
Energy Commission at Oak Ridge, Tenn., 
has been transferred to the Commission's 
Hanford Engineer Works at Richland, 
Wash., where he will serve in a similar 
capacity. A vice-president of the Tennessee 
Valley Section, Mr. Cornelius was re 
cently elected head of the new Oak Ridge 
Sub-Section 

Robert W. Van Houten, dean of civil en 
gineering at Newark College of Engineering, 
will head the college for a year while Presi 
dent Allan R. Cullimore is on leave of 
absence. Professor Van Houten will have 
the title of dean and acting president. 


William J. Keefe is now superintendent of 
rolling stock for the Eastern Massachusetts 
Street Railway Co., with headquarters at 
Campello, Mass. For the past 20 years Mr 
Keefe has been chief engineer of the Massa- 
chusetts Department of Public Utilities in 
Boston 

E. L. Pavlo, formerly chief engineer for the 
New York firm of Madigan & Hyland, has 
established a civil engineering practice at 
165 Broadway, New York, N.Y. He will 
specialize in bridges, buildings, foundations, 
exoressways and harbor works 
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Col. Edward A. MacMillan, civil engineer 
of Princeton, N.J., has been assigned as 
commander of the 190th Composite Group, 
Organized Reserve, Trenton, N.J. Called 
to active duty in February 1941, Colonel 
MacMillan served at the headquarters of the 
Eastern Defense Command, Governors 
Island, N.Y. 

Marshall I. Loughin recently resigned as 
structural engineer in the Denver, Colo., 
office of the Bureau of Reclamation to 
accept a position in the field organization of 
the Chicago district of the Austin Co., en- 
gineers and builders. 


Felix A. Wallace, formerly on the civil en- 
gineering staff of the Carnegie Institute of 
Technology, has been named head of the new 
department of civil engineering at the Col- 
lege of the Pacific in Stockton, Calif. Com- 
missioned in the Navy in 1942, Mr. Wallace 
served as officer in charge of the U.S. Naval 
Base at Almirante, Republic of Panama, and 
later went to the Tobago, Canal Zone, base 
as officer in charge of all engineering and 
public works activities. 


William E. Corfitzen, of the Bureau of 
Reclamation staff, left New York on Sep- 
tember 9 for Greece, where he will be irriga- 
tion adviser in the rehabilitation of irriga- 
tion works on 800,000 acres of farmlands, as 
part of the American Mission for Aid to 
Greece Mr. Corfitzen, who has been 
principal liaison officer for the Bureau with 
irrigation officials of foreign nations, has 
been loaned to the State Department for a 
year to expedite the reconstruction of 
canals, headworks and other irrigation 
structures. He has been with the Bureau of 
Reclamation since 1933 


George Farrell was recently appointed 
city engineer of Columbia, Mo. During the 
war, Mr. Farrell served as a colonel in the 
Missouri State Guard, and he was at one 
time city engineer of Hannibal, Mo. 


George R. Rich, for the past two years on 
the engineering staff of Charles T. Main, 
Inc., Boston, Mass., has been made a mem- 
ber of the fim. Prior to his affiliation with 
the firm, Mr. Rich was design engineer for 
the TVA at Knoxville, Tenn. 


Calvin V. Davis has severed his connection 
as Southern manager for the Frederic R. 
Harris Engineering Corp., at Knoxville, 
Tenn., to go to the Argentine as adviser to 
the government in its five-year program of 
hydroelectric development. Mr. Davis was 
at one time principal planning engineer for 
the TVA on several of its large dam projects. 


Kenneth Thompson, previously with the 
Wiggert & Dean Engineering Co., at Day- 
tona Beach, Fla., has accepted a position in 
the sanitary engineering department of 
Gilbert Associates, Inc., Reading, Pa. 

James B. Ward is now with the Inter- 
American Corp., stationed at Buenos Aires, 
Argentina. He was formerly district geolo- 
gist in the U.S. Engineer Office at Mobile, 
Ala 


Frederick C. Schlemmer, manager for the 
Peerless Wollen Mills at Rossville, Ga., has 
been named a special engineering con- 
sultant to the Atomic Energy Commission. 
He will advise the Commission on its new 
construction projects on a part-time basis. 





Francis W. Herring, of Washingt, 1 c 
has been named chief of the Port | nnin 
Bureau of the Port of New York A ry 
In his new ; ost jy 
will be respon ible fo, 
Planning and ee 
nomic studic« A 
former Con. nander 
in the Navy Bureay 
of Yards and Docks 
Mr. Herring has als. 
been executive direc. 
tor of the American 
Public Works Asso. 
ciation and deputy 
chairman of the fg. 
cilities committee of 
the War Production 
Board. He was at one time assistant editor 
of Engineering News-Record, and is the 
author of many articles on municipal ep. 
gineering and administration, 

Lewis P.. Bradford has resigned as ciyi 
engineer for the Tennessee Valley Authority 
at Knoxville, Tenn., to join the staff of the 
city engineer of Jackson, Miss. 

Wilfred L. Karrer, until lately in th 
Boise, Idaho, office of the U.S. Bureay of 
Reclamation, as chief of the Branch of De 
sign and Construction, has been appointed 
construction engineer in charge of the re- 
habilitation of the Bureau’s Lewiston Or. 
chards Project. 

A. Diefendorf, professor and head of the 
department of civil engineering at the 
University of Utah, spent the summer in- 
specting new highway projects in South 
America and the Caribbean islands, par 
ticularly Cuba. 





F. W. Herring 





Justo Arrastia (M. '39) head of the de 
partment of civil engineering at the Uni 
versity of the Philippines, Manila, P.L., died 


in February 1947. Word of his death 
has just reached the Society. Mr. Arrastia, 
who was 51, was educated in the Philippines 
and at Cornell University. In 1926, follow 
ing early engineering experience in th 
Philippine Bureau of Public Works, he es 
tablished a private practice in Manila 
Since 1935 he had been at the University o! 
the Philippines. 

John Sadler Barlow (M. '20) consulting 
engineer of Dallas, Tex., died at his hom 
there on August 29, at the age of 65. Fron 
1912 to 1919 Mr. Barlow was division 
gineer for the Arizona State Highway |» 
partment, and from 1919 to 1922 he was wit! 
the Elrod Engineering Co., of Dallas, Tes 
For some years he had a consulting practic 
in Dallas, specializing in municipal problems 
and improvements. As engineer for th 
Federal Works Agency at Fort Worth fo 
five years preceding World War II, he 
played a prominent part in the dev: lopmet 
of the Corpus Christi Naval Air Station 


Alexander Sylvester Hamill (Aso : 
'09) president of the Alexander Hamill Iro 


M 
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‘T WWENTY YEARS ago New Orleans laid Thus is demonstrated again the dura- 
- a 42” and 48” concrete pipe sewer in __ bility, the structural strength and high wear 


the bed of an old open drainage canal.In _ resistance of concrete pipe. Concrete pipe 


1947 the city decided to build a wide 
covered drainage canal on the site. When 
the old concrete pipe was taken up, it was 
found to be in such excellent condition, 


that it will be re-used elsewhere in the city. 


provides maximum hydraulic capacity. 
Tight joints and uniformly dense concrete 
insure minimum infiltration and leakage. 
First cost is moderate. And as for life-long 


economy,considerthecaseofNew Orleans! 


228 NORTH LASALLE STREET, CHICAGO 1, ILLINOIS 
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Works, Jersey City, N. J., died suddenly on 
August 31 Mr. Hamill, who was 68, had 
for many years been connected with the 
iron works, which were founded by his 


father rhe organization turns out struc 
tural and ornamental ironwork. Long in 
terested in public service, Mr. Hamill 


served for fourteen years as president of the 
Jersey City Board of Education 


Mark Arthur Hammond (Assoc. M. ‘2! 
sales engineer for the Electric Boat Co., 
Groton, Conn., died on August 17, at the 
ige of 59 Mr. Hammond had been with 
the Lackawanna Bridge Co., Buffalo, N.Y., 
ind the Submarine Boat Corp., Newark, 
N J For several years he had his own con- 
struction engineering company in Phila 
delphia, and later served as regional recon 
ditioning supervisor for the Home Owners 
Loan Corp. in New York City and Cin 
cinnati, Ohio. He became assistant to the 
general manager of the Electric Boat Co. in 
1943 


Kenneth Lee Hyder (M. ‘36) vice 
president and director of the American 
Appraisal Co., Milwaukee, Wis., died there 
on August 11, at the age of 59. Mr. Hyder 
was an architect in Cincinnati and Detroit 
before joining the appraisal company in 
1918. He became vice-president of the or 
ganization in 1935, and from 1939 to 1945 
was in charge of the company’s Chicago 
office. Mr. Hyder had served as managing 
editor of The Appraisal Journal and, at the 
time of his death, was consulting editor 


James Warren Ingalls (Assoc. M. '18) 
associate professor of industrial research at 
Norwich University, Northfield, \Vt., died 
on July 22, at the age of 60. Mr. Ingalls 
spent his early career in railroad engineer 
ing-—as resident engineer for the Maine 
Central from 1913 to 1919. From 1921 to 
1927 he was associate professor of civil en 
gineering at Northeastern University, and 
from the latter year to 1935 professor of in 
dustrial engineering there Since 1939 he 
had been associate director of the Bureau of 
Industrial Research at Norwich University 


William E. Wickenden, professor emeritus 
of the Case Institute of Technology, Cleve 
land, Ohio, died in a hospital in Peterboro, 
N.H., on September 1. Dr. Wickenden was 
president of the Case Institute (formerly the 
Case School of Applied Science) from 1929 
until his official re 
tirement the day 
before his death 
His age was 64. For 
six years prior to as 
suming the presi 
dency of the Case 
Institute, he had been 
director of investiga 
tion for the Society 
for the Promotion of 
Engineering Educa 
tion A member of 

Ww. E. Wickenden many 

societies and holder 
of eleven honorary degrees, Dr. Wickenden 
had ‘served as president of the American 
Institute of Electrical Engineers and as 
chairman of Engineers Joint Council 
Shortly before his death he was named by 
EJC as its representative on the United 
States Commission for UNESCO 
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G. W. Kittredge, Hon. M., and 
Former ASCE Officer, Dies 


MEMBERS OF THE Society will be saddened 
to hear of the death of Honorary Member 
George W. Kittredge, former chief engineer 
for the New York Central Railroad, who 
died at his home in Yonkers, N.Y., on 
August 22. He was 90. A full member of 
the Society since 1886, Mr. Kittredge.was 
third on the list of veteran ASCE members. 

At the time of his death he was also one of 
the oldest alumni of the Massachusetts In- 
stitute of Technology, from which he was 
graduated in 1877. Last June he was one 
of two members of the class returning to 
M.1.T. for their 70th reunion. 





THE LATE GEORGE W. KITTREDGE, Hon. 
M. ASCE and former Society officer, cele- 
brated his 90th birthday at dinner given in 
his honor a few months before his death—in 
Yonkers, N.Y., on August 22. 


Mr. Kittredge began his railroad career 
in 1880 as a civil engineer for the Pennsyl- 
vania Railroad In 1890 he was made 
assistant chief engineer of the Cleveland, 
Cincinnati, Chicago & St. Louis Railway 
(known as the Big Four). He became chief 
engineer of the Big Four the following year, 
holding that position until he was appointed 
chief engineer of the New York Central 
Railroad in 1906. He retired in 1926 

During his long tenure with the New York 
Central, Mr. Kittredge supervised the de- 
sign and construction of the Grand Central 
Terminal in New York City, the Albany 
freight terminal, and the West Side rail and 
elevated boulevard project in New York 
For a number of years following his retire- 
ment, he acted as consultant for the New 
York Central and other lines in the United 
States and Canada 

From 1911 to 1927, Mr. Kittredge was 
vice-president of the Eastern Railroad 
Association and a member of its executive 
committee. He was also a past-president of 
the American Railroad Engineering Associa- 
tion. He served the ASCE as Director from 
1908 to 1910, and as Vice-President during 
1917 and 1918. He was also active in com- 
mittee work and on the Engineering So- 
cieties Library Board. 
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L. Sterling Boggess (Assoc. M the 
engineer for the Public Roads A, % 


, . Nistra 
tion, attached to the Guatemala ject of 
the Inter-American Highway, died - sddenjy 

i 


in Guatemala City on August 18 fH. was 
60. From 1908 to 1920 Mr. Bogge~; wag ;, 
the Philippines, where he served |. ay o 
gineer on various public works projccts 4, 
his return to the United States, he wae Bro} 
ect engineer for the Oklahoma State High. 
way Department and designer for the jc. 
souri Highway Department. In {949 he 
went to Central America for the PRA 

Joseph Henry O’Brien (M. 5) gp,. 
1934 vice-president of the Petroleum Heat 
& Power Co., New York, N. Y., died in , 
hospital in Yonkers, N. Y., on August 3 
He was 73. While with the Westinghous, 
Church-Kerr Engineering Co., Mr. O’ Bric. 
was engaged on the design and constructio, 
of the Pennsylvania Terminal in New Yor, 
He also assisted in the design and building 
of South Station in Boston and the Canadia; 
Pacific’s ratlroad terminal in Montreal. 06, 
the staff of the Foundation Co. of New Yor; 
for twelve years, he served that organizatio, 
as chief engineer, vice-president and gener, 
manager, and later was consulting engineer 
for the New York firm of Gibbs & Hill 
the latter capacity he was instrumental ); 
designing and supervising the electrificatio 
program of the Pennsylvania Railroad 

Jerome Branch Stocking (Assoc. M 
water master and engineer for the Nort! 
Side Canal Co., Jerome, Idaho, was burne 
to death in a brush fire on July 9 while check 
ing canal equipment. Mr. Stocking, wh 
was 73, had been engineer and water master 
for the North Side Canal Co. since 192! 
Earlier in his career he had been Idah 
state engineer and assistant chief engineer 
for the Twin Falls Salmon River Land & 
Water Co. 

Charles Joseph Thiel (Assoc. M. ‘#) 
civil engineer of Dayton, Ky., died at his 
home there on July 20, at the age of 53. A 
lifelong resident of Dayton, Mr. Thiel had 
served that municipality and Bellevue, Ky, 
as city engineer. For the past twelve years 
he was engineer for the Campbell County 
(Kentucky) Fiscal Court. 


Engineers, Businessmen Study 


Urban Traffic Problems 


(Continued from page 39) 
Aid Highway Act of 1944 if we were 
to emphasize unduly the direct fiscal 
benefits of the act to cities,’ Mr 
MacDonald said and, in part, con- 
tinued: ‘‘More importantly, the act 
aims at nothing less than the achieve 
ment of an integrated development 
of all the major classes of streets and 
highways, comprising the nations 
street and highway network (se 
Crvi_ ENGINEERING for September, 
page 55). This integrated national 
network will probably serve not less 
than 85 percent of the total vehicle 
mileage of highway transportation, 
and will accomplish this large measure 
of service by the inclusion of not 
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Type SEHGO-8 supercharged Worthington Dual-Fuel Diesel engine 


Supercharged Dual-Fuel Diesel 
Goes Into Service — 
Over 36% Thermal Efficiency 


What can be accomplished by supercharging a 
dual-fuel Diesel has been demonstrated by the 
performance of the new Worthington engine 
in the municipal power plant at Lamar, Colo. 

his 1530 hp engine, recently installed to 
drive a 1080 kw generator, has turned in a 
record of over 36% thermal efficiency—7050 
net btu per brake horsepower hour (total of 
gas and pilot oil fuels) at full load. Elevation 
is 4600 ft. 

Worthington achievements in producing the 
first U. S.-built 4-cycle dual-fuel engine and 
the world’s first supercharged engine of this 
type were among x reasons why Lamar se- 
lected Worthington equipment, to take care 
of its greatly increased demand. 

The Worthington engine at Lamar uses 
natural gas on the Diesel cycle, but in case of 
gas line failure, it is quickly convertible (by a 
turn of a wheel) to Diesel oil or any mixture 
of gas and oil. With gas, the fuel cost is slightly 








0 KW’ turbine at New York's Dept. of Sanitation 
nctmerator Plant on S6th Street 


ORTHINGTON PUMP AND 


MACHINERY CORPORATION, 


more than one mill per kw 

The supercharger utilizes the energy of the 
engine exhaust to drive a blower which super- 
charges the engine. In addition to increasing 
horsepower about 50%, this improves me- 
chanical efficiency and scavenging, resulting 
in lower fuel consumption. Lubricating oil 
requirements are also reduced. Further econo- 
mies result from the lower installation cost: 
less building space, smaller foundations, etc. 

Activity in the Lamar territory has increased 
so much in the past six years that the power 
plant has been hard pressed to keep its cus- 
tomers supplied. Construction of a new dam a 
few years ago doubled the load, and the ex- 
pansion of the local milling industry further 
increased the load so that Lamar needs, today, 
three times the power it used in 1940 (and 18 
times the power used in 1921). 

The new generating unit is being used for 
peak loads and standby services 





The Incinerator on 56th Street 


New York City maintains an incinerator plant 
on 56th Street. This a uses the heat gen- 
erated in burning refuse to make power for 
operating cranes, lights, plant auxiliaries. 

Two Worthington 500 KW alternating 
current geared turbine-generator units supply 
the power. They were installed in 1936. They 
operate on steam at 200 lbs. pressure supplied 
from the waste heat boiler and exhaust at 5 
Ib. back pressure 
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Worthington 
Helps 


at American 
Cyanamid 


American Cyanamid Company’s new plant in 
Wallingford, Conn., is located on sandy flats. 

One of the principal problems was to find a 
suitable source of process water. The plant 
being located in a valley, it was presumed that 
enough ground water would be available. But 
after six wells had been placed in operation, 
it was found that the geological formation 
was such that the water supply dwindled, leav- 
ing no reserve for plant expansion. 

A survey of subterranean water sources was 
made by an experienced geologist who dis- 
closed that a valuable aquifer existed on the 
property. One of the latest types of water col- 
lecting system, designed by the Ranney Water 
Collector Corporation, was installed. 


Worthington In the Pumping Station 

The system works this way. 1, A large area 
of water-bearing formation is exposed to hor- 
izontal screen pipes located below the ground 
water table. 2, Selective removal of the fine 
material from the aquifer in the vicinity of the 
screens and the formation of more permeable 
ground or a gravel pack adjacent to the screen 


Unusual Design of 3-Stage Pumping 


Back in 1928, the South Pittsburgh Water 
Company installed an unusual Worthington 
pumping unit for 12 mgd against 370 ft TDH 
at 1140 rpm. Its success led to installation of 
a second unit in 1933 for 13 mgd against 370 
fe TDH at 1140 rpm. (A third unit for sim- 
ilar service is now under construction.) 

These pumping units are really “three stage”. 
The first stage units are 18 in. Worthington 
motor-driven pumps located in the basement 
within reach of the water in suction wells. 
Power for first stage pump motors is furnished 
from generators on the main floor, forming a 
part of the pumping units. 

The two main pumping units are on the en- 
gine room floor. They each consist of steam 
turbines direct-connected to generators and 
two 18 in. Worthington pumps in series. 

Power developed by the generators is also 
used for motor-driven pumps at another station. 
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Two Worthington turbine pumps in American 
Cyanamid Company pump house, 


produce a series of radiating drainage canals 
emptying into a central shaft. 3, The lines 
lead to portholes in the lower section of a 
concrete cylinder, sealed at the bottom, 

This compact unit is capable of producing, 
for American Cyanamid Company, 5 million 
gpd. The water is colorless, odorles*, tasteless 
and bacteria-free due to the large infiltra- 
tion area and the 80-ft depth of sand and 
gravel through which it travels to the pipes 

Two Worthington turbine pumps were 
selected for the pumping station. Each has a 
capacity of 100 gpm. The flexibility provided 
by the Worthington design is ideal because 
added capacity can be obtained from each 
pump at moderate additional cost. 

Water from the caisson bottom is pumped 
to a tank above ground to feed two Worthing- 
ton centrifugal Monobloc pressure pumps 
supplying the plant pressure system. 

Operation of the water system is entirely 
automatic. The well pumps are controlled by 
the water level through contact electrodes in 
the above-ground supply tank, and the pres- 
sure system is controlled by live pressure. 
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South Pittsburgh W ater Compan 






ton-Moore Steam Turbine driving two centrifugal 
Old W orthenzton steam engime shown in ground. 


ize Canals 

The lines 

‘tion ota 

ttom, 

roducing, 

5 million 

, tasteless a a PS 

e infiltra- 

sand and 

the Pipes a 

aps were 

provided 

1 because 

rom each 

V orthing- 

‘€ pumps 

: ilieals extent of engineering progress in pump- 
station equipment is dramatically illus- 
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ed by installations of Worthington equip- 

“trodes in . ; 77 . a 
nt at the Commonwealth Water Company’s 

the pres- : : vga Sater ’. 

aainiin oe Brook Pumping Station in Summit, 


Jersey. This company, an affiliate of the 
berican Water Works and Electric Company 
, Supplies water to the municipalities and 
communities in that part of New Jersey, 
i the Canoe Brook Station is one of three 
mping stations. 
pne of the biggest pieces of equipment is a 
rthington compound crosshead steam en- 
and displacement pump installed in 1924. 
has a daily capacity of 6,000,000 gallons 
is still performing with complete satis- 
on. It takes up 50 ft by 25 ft and the fly- 
tel alone weighs 75 tons. 
¥Y comparison, the Worthington-Moore 
ine recently installed to drive two cen- 
gal _ ps with a total capacity of 5,000,- 
P EP, requires much less floor space—the 
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Ransome Blue Brute 34E Dual Drum 
Paver discharging into a batch hopper. 


World’s Record 
on Dual Drum Pavers 


The ten Ransome Blue Brute Dual Drum Pav- 
ers owned by S. A. Healy Company of Chicago 
give this company what is believed to be the 
largest number of same-make dual drum pav- 
ers owned by a single company. 

But none of those machines has ever been 
used as a paver! 

Like the Ransome high-elevated-boom pav- 
ers used by the U. S. Government at the Grand 
Coulee Dam and by many private contractors 
for building construction work, these ma- 
chines actually serve as mobile mixing plants. 

The combination of fast hydraulically-con- 
trolled boom swing and hydraulically-con- 
trolled discharge bucket makes it possible to 
concrete isolated bridge piles and thin walls 
or to load trucks, ee - hoppers, etc., without 
the dangerous working hazard of a man on 
top of he form or hopper. 

The design gives a clearance of 20 ft. from 
bucket to ground at the outer end of the boom. 
The bucket has a self-leveling device and an 
automatic lock. If the bucket cable should 
break, the automatic lock holds the loaded 
bucket at any position on the boom, thus pre- 
venting the bucket from running down the 
boom and crashing into the mixer. 

These Blue Brute machines are being used 
on such jobs as the Chicago Subway system, 
the Union Stock Yards sewers and the Never- 
sink Dam at Luzon, N. Y. 





57-Year-Old Pump Makes 
“Good Buy” 


Worthington Pittsburgh office was recently 
asked to look up the records of a certain 
12x7x10 duplex, piston-pattern, direct-acting 
pump. The inquirer said this pump was in 
excellent condition and that he could buy it for 
$450.00. 

A search of the records revealed that that 
particular pump had been built in 1890! 
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much more than 20 percent of the 
total mileage of roads and streets. 
“It is in its requirement of the 
planning of these systems, rather 
than in the appropriations it author- 
izes for a short term of years, that 
the great fundamental merit of the 
1944 act is to be found. The great 
difference between the new and the 
old programs, as far as the cities 
are concecned, is that the cities are 
to be as closely associated in the 
new as they were definitely excluded 
at the inception of the old program. 
“The time when highway needs 
of the cities might be regarded as of 
lesser concern than. rural needs is 
past, and too long past. No finding 
of the statewide highway planning 
surveys is more clearly established 
than the fact that the tides of rural 
highway movement have either their 
origins or destinations predominantly 
in the urban areas. No longer 
tenable is the idea, once prevalent, 
that cities are places to be avoided or 
bypassed by through highways. With 
certainty we know now that the 
traflic that moves on these primary 
rural highways in the vicinity of 
every city is, in its majority, a traffic 
destined to, or originated in, the 
city; that this majority rises to 
90 percent or more in the vicinity of 
the largest cities, and remains sub- 
stantial in the vicinity of cities 
much smaller, even down to the town 
of 5,000 population. It is clear, 
therefore, that the rural highways 
must have adequate connection into 
and through the cities if their traffic 
is to be properly facilitated to its 
predominantly city destinations, and 
from its predominantly city origins. 
“In its relation to the cities, the 
federal program contemplates, first, 
a clear definition of essential lines 
of arterial movement, and _ there- 
after a sustained application of city 
and, perhaps, state funds annually 
available, with federal aid, over 
what may well be the long period 


necessary to develop, in each city, - 


a needed system of highways designed 
for the special service of arterial 
traffic. The program will not exclude 
any needed provision of outer circum- 
ferential highways, though it may 
properly contemplate the location 
of such routes in such manner as 
to serve the need for connection 
between outlying urban sections, 
as well as the more commonly recog- 
nized objective of city avoidance for 
through-highway traffic. 

“Federal funds are available and 
have already been used on surveys 
undertaken in more than 60 cities. 
Preliminary engineering reports have 
been made or are to be made in 100 
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cities large and small. As of August 
15, more than 85 percent of the urban- 
area funds authorized for the first 
postwar year had been programmed 
for specific projects, and nearly 50 
percent of the funds authorized for 
the second year had been pro- 
grammed 

“Of the combined apportionments 
for the fiscal years 1946 and 1947, 
amounting to $243,750,000, only 
$6,130,450, or 2.5 percent have been 
programmed for improvements which 
will not provide at least one addi- 
tional traffic lane. Especially pleas- 
ing are 144 projects which will result 
in the construction of 138.3 miles 
of new urban expressways, with all 
intersection grades separated and 
complete access control. To these 
goes the largest share of the appor- 
tioned funds, an allotment of $77,- 
412,645, or 31.8 percent of the total. 
Properly, these projects are located 
in the larger cities. Their completion 
will nearly duplicate the mileage of 
urban expressways now existing. 

“There is altogether too much fear 
of the so-called decentralizing effect 
of expressways. The type of de- 
centralization now in progress is 
inevitable, expressways or no ex- 
pressways. It is fortunate, and not 
a catastrophe, that people are estab- 
lishing their homes outside the central 
city areas. The space thus vacated 
is needed for other public purposes. 
It is a happy circumstance that 
living conditions for the family can 
be reestablished and permit the 
social, as well as economic decay in 
the heart of the cities to be converted 
to a public asset. It is certain that 
the cities face a bright, rather than a 
disastrous future, if faith and courage 
are at the helm.”’ 
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Meteorological Engineering 
Aids Highway Transportation 


(Continued from page 43) 
acting on reliable information only a 
few minutes old, can stay off the 
roads when conditions are bad and 
travel when they are favorable. 
Since poor road conditions are in- 
volved in about 6,000 fatal accidents 
a year,’ a reduction of even a small 
percentage of such accidents is im- 
portant. Additional benefits include 
more efficient routing of commercial 
and private vehicles and the avoid- 
ance of costly delays. 

Conclusion 
Applications of meteorological en- 
gineering discussed in this article 
are suggestive only. The possibili- 


ties have by no means been exh iSted 
Careful examination of the problem: 
of the highway user and the resouroes 
of the meteorological and highway 
engineer will reveal many possible 
approaches to the problem of rp. 
ducing the weather risk. The tech. 
nical difficulties arising in the direct 
solution of the problem are surmount. 
able; the great need at the present 
time is recognition of the necessity 
for cooperative action, 
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Restoration Work Prolongs 
Life of Concrete Structures 


(Continued from page 26) 
penetrations. (Fully 75 percent and 
possibly 90 percent of the restoration 
work is on downstream faces of defec. 
tive gravity dams whose upstream 
faces are not accessible, and where hy 
draulic conditions, or considerations of 
cost, require that the concrete surface 
be restored. ) 

In studies of this subject the 
Thomson Dam has always served as 
a criterion for certain fundamentals 
Experience with the Thomson Dam 
has shown that concrete can be built 
to endure local conditions. Reno- 
vated structures are compared with 
similar work at Thomson as a criter- 
ion for proper methods and quality 
of work. Accompanying views and 
their descriptive captions give details 
of restoration work performed on 
several of the problem dams. 

The fundamental rules observed in 
these concrete restoration operations, 
which are generally rather small in 
terms of volume of new concrete, are 
as follows: 

1. Good aggregate is selected 
Nearby supplies of excellent sand 
and gravel having State Highway De- 
partment approval are usually avail 
able. 

2. Cement without admixture—a 
bit too much, rather than too little— 
is used. 

3. Mixing water in excessive 
quantities is not permitted. 

4. Good batch temperatures are 
used in cold weather and green con- 
crete is kept protected for proper 
curing. 

5. Concrete is placed carefully 
to avoid segregation, toward which 
end proper use of pneumatic vibra 
tors helps considerably. 

6. A mat of well-reinforced nev 
concrete, usually of 2 ft or more ™ 
thickness, is placed on a surface that 
results from chipping away all old 
material which shows any indicatiot 
of having lost its original characters 
tics. Dowels are set to a depth 
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A steel addition to an Illinois plant. Work con- est contracting manager? He can help you with your 
| uninterrupted in the original wooden buildings building planning, to make sure that your building 
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AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 





Contracting Offices in: Baltimore - Boston - Chicago Cincinnati Cleveland Denver - Detroit 
Duluth Minneapolis New York ~ Philadelphia - St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 
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beyond frost penetration, usually of 
l-in. steel, 3 ft on centers both ways. 
Horizontal and vertical steel, of the 
same size and spacing, is then physi- 
cally attached (often by welding) at 
all dowel points. In some cases, 
additional lighter steel is used to 
make either the horizontal or the 
vertical spacing, or both, 18 in. be- 
tween bars. 

Prior to 1934, L. M. Pharis, M. 
ASCE, was chief engineer, under 
whose general supervision the policy 
of the company was developed. In 
1934 C. C. Boswell succeeded Mr. 
Pharis as chief engineer. The writer 
developed the details of all this 
program of work, which was carried 
out by the company forces in charge 
of A. E. Bradley, superintendent of 
heavy maintenance and construction. 


_ ——__— 


Income Tax Requirements Affect 
Foreign Service of Engineers 


(Continued from page 46) 
gaged in a business or profession on 
their own account), and all other per- 
tinent facts that will assist the Com- 
missioner in determining whether the 
taxpayers are eligible for these bene- 
fits. 

“With respect to the matter of 
higher living costs in foreign countries 
it must be pointed out that personal 
expenses do not, in general, constitute 
allowable deductions from gross in 
come under section 24(a)(1) of the 
Internal Revenue Code, and this is 
not altered even though such expenses 
are higher in foreign countries. So- 
called ‘“‘foreign allowances’ paid to 
employees in addition to a regular 
salary represent additional compensa- 
tion for personal services which are 
includible in gross income. In a case 
where the provisions of section 116- 
(a)(1) are applicable, such allowances 
of course form part of the exclusion. 

“Under section 131 of the Internal 
Revenue Code a citizen may credit 
against his federal income tax, the 
amount of any income, war-profits, 
and excess profits taxes paid or ac- 
crued during the taxable year to any 
foreign country, subject, however, to 
the two limitations: (1) the amount 
of the credit in respect of the tax paid 
or accrued to a foreign country shall 
not exceed the same proportion of tax 
against which such credit 1s taken, 
which the taxpayer's net income from 
sources within such foreign country 
bears to his entire net income for the 
same taxable year, and (2) the total 
amount of the credit shall not exceed 
the same proportion of the tax against 
which such credit is taken, which the 
taxpayer's net income from sources 
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without the United States bears to his 
entire net income. To support the 
credit claimed for foreign taxes, Form 
1116 must be executed and filed with 
the federal return. Under Schedule 
G on page 3 thereof the method for 
computing the amount of credit allow- 
able, is fully set forth.” 

As applied to the engineer, the 
foregoing statement of the income 
tax law penalizes those engaged on 
construction projects that will have a 
completion date, and those who ac- 
cept higher compensation for primi- 
tive conditions, risk of disease and in- 
flated costs. 

Long continued foreign service as a 
bona fide resident must be questioned 
as being desirable for professional de- 
velopment in the majority of cases. 
Too often the engineer who remains for 
long in a foreign land loses his Ameri- 
can contacts, has little to offer the pro- 
fession in his homeland, and by long 
absence is subject to a handicap in los- 
ing the very philosophy needed for the 
conduct of successful enterprise in the 
United States. The ‘foreign trade”’ 
provisions for bona fide residents 
under the present income tax law do 
not aid the professional development 
of the American engineer. At the 
same time, other Americans eligible 
for benefits under these provisions are 
protected from the effects of an income 
tax that makes no allowance for 
salaries adjusted to meet conditions 
of foreign service. That these can 
be of consequence to an engineer 
hired for construction in Venezuela is 
evident by considering the graduated 
nature of the tax and local opinion that 
salaries must be adjusted to allow for a 
dollar worth 30 cents in cost of living 
terms. Engineers must move to the 
job to gain experience and advance 
professionally, but unusual penalties 
to such advancement appear contrary 
to the national interest. 

Interest in this subject developed 
when an acquaintance with a capable 
background declined a lucrative offer 
in Iridia because the income tax on 
the higher salary became so great that 
the unfavorable factors outweighed 
the incentives. A consultant known 
to all American engineers had sug- 
gested the offer. The project is of the 
first magnitude and those in respons- 
ible charge of design will gain valuable 
experience available only on a small 
number of similar structures. 

Inquiry at the office of the local 
Collector of Internal Revenue showed 
that the higher tax upon te overall 
income was so great that the compen- 
sation for leaving other interesting 
employment in the United States be- 
came insignificant although the ex- 
perience was still desirable. This was 


October 1947 © CIVIL ENGINEERING (Vol. p. 642 








particularly true when weighed jon 
with the risks from disease in aan 
to life in undeveloped parts of the 
tropics. This particular offer may be 
raised and the experience stil] go ty 
an American engineer, but live f, reign 
competition will make such arrange. 
ments less likely in the future 

If the engineering profession agrees 
it is suggested that the value of fore; 
employment be reviewed and that an 
agency such as the Engineers Joint 
Council recommend and _ suppor: 
changes in the present law to ep. 
courage the maximum professional 
development. 

Illustrations for this article are used 
through courtesy of the Caterpillar 
Tractor Co. 


J 
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Tubular Steal Pile Piers 
Withstand Rigid Tes 


(Continued from page 17) 

Fortunately the assurances of pile 
capacities which warranted the origi- 
nal design were fully realized. Two 
piles had been tested with jacks, in 
one case with an applied load of 150 
tons—in the other a load of 190 tons 
In neither case was there substantial 
ultimate settlement beyond the range 
of possible instrumental error of ob- 
servations. Moreover, the behavior 
of Piers 1 and 2, when subjected to 
the most unusual ice loads as de- 
scribed, verified confidence in the 
load capacity of the piles. The ice 
loads to which the piers were sub- 
jected exceeded any ice load com- 
monly assumed in the design of piers 
There are few instances of ice moving 
in a river piled 15 ft high above the 
tops of the piers. The piles therefore 
evidently had excess capacity. 

To provide additional assurance of 
meeting the requirements of the re- 
vised plan, it was recommended that 
the three downstream piles of each 
pier be driven down to show an indi 
cated load capacity of 180 tons per 
pile. The feasibility of this action 
was determined by additional driving 
of a downstream pile of Pier 3. This 
pile indicated a bearing capacity 0! 
150 tons at a penetration of {0 I 
below water. A load capacity of 1%) 
tons was indicated at an additional 
penetration of 15 and 18 ft with wir 
tual refusal in the last moments 0! 
driving. There was no evidence 
damage to the pile or to the pile-dm 
ing equipment from the imtensity ©! 
the driving. 

The concrete cap beams of Piers 
and 2 were built up the additional |! 
ft of height, with suitable details for 
anchoring the reinforcing stee! ™ the 
new part to that below. No addi 
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This Book will help you apply 


electrical equipment 


PREPARED FOR 
ARCHITECTS AND ENGINEERS 








TO YOUR NEEDS TO 
YOUR METHODS 








Here’s quick, convenient, au- 
thoritative help in selecting and specifying anything elec- 
362 pages of factual information on trical. This Westinghouse Data Book has been prepared 
Westinghouse products for the construc- especially for Architects and Engineers. It contains de- 
tion field: tailed information on all Westinghouse products made 
Circuit Breakers Meters for the construction industry,” and is the most’ complete 
Wiring Devices Load Centers book on this ‘subject “Westinghouse has ever published. It 
peered sree ama mes presents increased data on applications and specifications, 
Switchboards Substations and Power 
plus more than 100 pages of relative engineering information. 
Transformers Centers 
Senn Seen Sieniiencess One of its important features is that this book has been 
Generators Steam Jet Ejectors prepared in accordance with the preferences of both Archi- 
Lighting Stokers tects and Engineers. Before its compilation and design, a 
east! Leaps check was made as to what was wanted in a book of this 
Motors and Motor Kitchen and Service . 
Pin aeleneit character—both in regard to content and manner of pre- 
sentation. In other words, it’s fitted to your needs, to your 
—_ methods, 








Industry-wide distribution of the 1947-48 edition has 
already been made. If you do not have a copy, please let 
us know. Westinghouse Electric Corporation, Pittsburgh 





30, Pennsylvania. J-94750 
y | estin house SF. Cllé tmertl for Wee be (” Sth 0 pli ZI. Opiliddiy 
PLANTS IN 25 CITIES . OFFICES EVERYWHERE Gri , we ; C 7 
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tional pile support could be readily 
provided, but the behavior of these 
two piers seems to justify the opinion 
that they would care for the addi 
tional loads without distress. 


Establish Pier Building Record 


Che facility with which the piers 
have been built, with the admirable 
plant equipment and conduct of the 
work by the contractor, Missouri 
Valley Constructors, Inc., and Wins- 
ton Brothers Co., is evident in the 
fact that all piers and abutments 
were completed by last July 31, 
three months after plan revisions were 
determined. After the pre wedure had 
been established, one week sufficed 
to drive all the piles of a pier and 
move to the next pier; thus each 
seven days the principal work of 
building a pier was completed. No 
record of comparable time for pier 
building in the Missouri River is 
known 

The construction cost of an average 
pier as revised, was about one-half 
that which a caisson pier would have 
cost—-based on the costs of the caisson 
piers of the Milwaukee—Rock Island 
Railroad Bridge at Kansas City, the 
most recently completed Missouri 
River Bridge, with costs adjusted to 
the same construction period. Patent 
applications on critical features of 
these piers are in progress 
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Broad Aspects of Highway 
Planning Affect Nation 


(Continued from page 31 
purely land-service road provides ac 
cess to property and is almost entirely 
of direct benefit to the abutting 
owners while the trunk highway ts an 
element of transportation and is of 
large benefit to the region, to the 
state, and in many cases to the na 
tional economy. This ts a large and 
pressing problem since state legisla- 
tors are constantly subjected to pres- 
sure from rural areas for a larger 
‘cut’ of state motor-vehicle reve- 
nues to be spent on local land-service 
roads. 

It is difficult for the landowner 
bogged in the mud in an isolated rural 
area to understand benefits accruing 
to him by the expenditure of millions 
on express highway facilities in highly 
developed urban areas. It is essen- 
tial that there be a fundamental clari- 
fication of what land-service roads 
should be supported entirely by 
land taxes collected from local land- 
owners, what land-service roads 
should be supported partly by the 
landowner and by motor-vehicle rev- 
enues and an equitable ratio setup. 
Where there is state participation in 
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local road construction and mainte- 
nance utilizing motor vehicle revenues, 
a determination should be made by 
the state as to which roads should be 
improved on the basis of the service 
to be rendered by such road to the 
state-wide feeder system of highways. 
This indicates the desirability of de- 
veloping a state-wide feeder system 
of highways properly integrated 
with the main system. 

In addition to intra-state planning 
it is necessary to plan on an inter- 
state and national level in order to as- 
sure the development of a system 
which contemplates adequate inter- 
change between adjoining states and 
integration into the national system. 
The adoption of the national system 
of inter-regional highways is an ex- 
pression of highway planning at the 
national level. 

Practical examples of current co- 
operative highway planning between 
adjoiming states are the planning of 
the Palisades Interstate Parkway in 
northern New Jersey and southern 
New York (where the two states have 
collaborated in the development of a 
proposed new parkway route extend- 
ing from the George Washington 
Bridge along the famed Hudson River 
Palisades to Bear Mountain Park), 
the Trenton expressway, and a trans- 
state freeway to connect with the 
proposed Delaware River Bridge be- 
tween New Castle, Del., and Deep- 
water, N.J. 


This article is based on a paper pre- 
sented before a recent joint meeting 
of the ASCE Philadelphia Section and 
the Trenton Engineers Club. 
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Outdoor Laboratory Provides 
Data on Marine Corrosion 


(Continued from page 34) 

by determinations of weight loss, 
changes in mechanical properties, or 
both. The insulated test frames 
may accommodate several types and 
sizes of specimen. Usually a suf- 
ficient number is exposed originally 
to permit withdrawal in groups of 
from two to five for observations of 
changes in corrosion rates with time. 
New specimens of key materials are 
put on the racks each time a large 
group is removed or a new group in- 
stalled to provide information on 
changes in the corrosivity of the 
atmosphere itself. 

Sea water spray is combined with 
sea air on a site about 50 ft from the 
shore, where air frequently is laden 
with concentrated spray from the 
ocean driven by winds of varying 
velocity against the specimens. A 





stand about 8 ft high and ; 
100 ft long by 15 ft wide s 
both Monel and wooden rack some 
vertical and others at the 10-deg 
angle used for the atmospheri tests 
There are about 200 samples of ma. 
terials under examination, includi 
20 springs typical of those used fo 
railroad cars. 


Accurate Records Kept 


Measurement of weight loss of 
samples, microscopic examinations 
and the like are made possible by the 
laboratory located at the site. Its 
technicians check each specimen 
keep an accurate record of time ex 
posure and location on racks, and 
carefully chronicle information op 
performance. 

Sample-specimens from the many 
studies are displayed in the marine 
museum. The equipment and ap 
paratus installed at the Kure Beach 
project also include a wooden trough 
in three sections at three different 
levels, all connected, through whch 
sea water from the basin is pumped 
constantly at a velocity of 3 fps 
The combined length of the thre 


sections is over 300 ft and the trough 


has a capacity for 1,000 specimens 





APPLIED ARCHITECTURAL ACOUSTICS, By M. Re 
tinger Chemical Publishing Co., Brookly: 
N.Y.), 1947. 189 pp., illus., diagrs., chart 


tables, 8*/4*5'/s in., cloth, $5.50 A practica 


book giving theoretical and functional uses 
theory for the design of motion picture theater 
scoring stages, reverberation chambers, voc 
rooms, sound stages, broadcasting and televisiot 
studios, hospitals, churches and auditoriums 
A separate chapter is devoted to acoust 
measurements. It should be useful to architect 
engineers and contractors 

Tue CHerokee Project Tennessee Vaile 
Authority, Knoxville (Tenn.), 1946. 41) py 
138 illus., 9X6 in., cloth May be purchase 
from the Superintendent of Documents, Was! 
ington, D.C., at $1.50 a copy The pres 
volume in the TVA's projected series on its gree" 
construction projects covers the planning 
sign, construction, and initial operations of th 
Cherokee Dam and Reservoir on the Holster 
River, Cherokee was the first of several T\ 
dams authorized under the World War 
Emergency Program and constructed on 
emergency basis. Although operated primar 
for power ducing the war, it forms an intesr 
unit in the over-all system of water-contre! pr 
ects in the Tennessee Valley 

ELEMENTARY FLUID Mecnanics, 2 ed. By J K 
Vennard. John Wiley & Sons, New Yor 
Chapman & Hall, London, 194 i 
illus., diagrs., charts, tables, 8°/4X0 


(Continued on page 90 
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LOCK JOINT REPEAT PERFORMANCES 
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1925 (Above) —Installing pipe for first Lock Joint contract 
in Washington 


1944 (Top) —Lock Joint Prestressed Concrete Pipe at manu- 
facturing plant — ready for installation in Washington, D. C. 


11 JOBS SINCE 1925 


Nerve center of our nation, Washington, D. C. requires an 
infailing water supply system for its tremendously increas- 
ing population. During the past 20 years the capital's engi- 
neers have installed Lock Joint Reinforced Concrete 
Pressure Pipe on 11 major water supply projects for the city. 
The wisdom of selecting Lock Joint Pipe is evidenced in 
the unfailing service, continued high carrying capacity and 
negligible maintenance cost of these vital lines whose life 
expectancy is in excess of 100 years. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 


Pressure Pipe Plant: Wharton, N. J. * Sewer Plant: Kenilworth, N. J. 


BRANCH OFFICES: Denver, Colo. . Chicago, IIl. 

Kansas City, Mo. ¢ Rock Island, Ill ¢ Joplin, Mo. 

Valley Park, Mo. * Cleveland, Ohio * Hartford, Conn. 
Navarre, Ohio 


Repeat orders from Washington and many other key cities 
re a tribute to the reliability, high quality and unfailing 
rvice of Lock Joint Reinforced Concrete Pressure Pipe. 
E OF SERVICES—Lock Joint Pipe Company specializes in the manufacture 
rtion of Reinforced Concrete Pressure Pipe for Water Supply and 
ution Mains in a wide range of diameters as well as Concrete Pipe of 
pes for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 
For future projects, large or small, specify Lock Joint Pipe. 


A Hazen-Williams Hydraulic Slide Rule will 
gladly be sent upon request with our compliments. 
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APPLIC 


candidates published each 
month in Civit ENGINEER- 
ING and to furnish the Board 





APPLYING FOR MEMBER 


BANKS, WiitiaM Foster (Age 60) Director and 
Chairman of Board, Motor Haulage Co., Inc., 
Brooklyn N y 

BRowN, Frepertck RaymMonp (Assoc. M.) (Age 
$5) Engr. P-5, Waterways Experiment Station 
Vicksburg, Miss 

Cois, Heston Rarick (Age 52) Dist. Engr., Corps 
of Engrs., Duluth, Minn 

DABNEY, GoRDON Witterorp (Age 44) Senior 
Engr. P-5 and Asst. Chf. .f Roads, Runways and 
R.Rs. Branch, Hdq. 4th Army, Ft. Sam Houston, 
Tex 

DRAIN, RAY ALexanpeR (Age 41) Asst. Prof 
Civ. Eng. Dept., Oklahoma A.&M,. Coll., Still- 
water, Okla 

Duptey, Joun Henperson (Age 40) Executive 
Officer to Ground Engr., Hdq. Army Ground 
Forces, Ft. Monroe, Va 

ForTson, EvGcene Patmer, Ir Assoc. M Age 
10) Chf., Hydr. Div Waterways Experiment 
‘tation, Vicksburg, Miss 


GARTHE, EomunD Conran (Age 35) San Engr 
Dist. Engr USPHS, Chicago, Il 

(GOGGIN 1ouN PARKIN Age 48) Cons Engr 
Municipal Highway Drainage and Airport 
Consultants, Clare Mich 

GorpoNn, Benner TaAytor Assoc. M Age 45 


Engr. in charge of office, G. S. Richardson, Cons 
Engr., Pittsburgh, Pa 

(GREENBAUM, Ervin (Assoc. M Age 35 Pres 
Kmpire Tractor (¢ orporation New York City 
Detroit, Mich 


i HANKS, EomMunD ELLtort Age 58) Dist. Engr 

American Inst. of Stee! Constr., Inc... New York 
City Greensboro (N.¢ Dist 

Howarp, Georce Wiieerrorce (Assoc. M Age 
i‘) Prin. Ener Chief Test Sec Yuma Test 
Branch Eng. Research & Development Labora 
tore Yuma, Ariz 

KELLY EARL MICHARI Assan M Age 42 
Vice. Pre Process Engr Ime Los Angeles 
Calif 

KIRCHNER, Ronerr CaRRou Age 49 Senior 
Kngr., RFC, Pittsburgh, Pa.; Washington, D.C 

Koss, Davin ALPeRIn (Jun Age 35) Head, Public 
Utilitie Dy Bureau of Federal Supply Treas 


ury Dept., Washington, D ¢ 


LATENSER, Joun, Jr. (Assoc, M Age 50) Member 
of firm, John Latenser & Son Archts., Omaha 
Nebr 

MANN, Carrott Lawn. Ir Assoc. M Age 35 


Partner, Mann & McLawhorn Engrs. & Archts 
Greensboro, N ¢ 


MATTSON, RaGNar Joun (Age 53) Project Officer 


Grade \ Central Technical Power Board 
(Govt. of India, Simla. India, 
Nrepernorr, Avoust Evan (Assoc. M Age 42 
Civ Eng for Ojines Naval Ordnance Test 
tation at Inyokern, Calif 


Nivas, Hart KrisHna (Age 42) Leader of Bridge 
Group, 2d Deputation of Indian Highway Engi 
neers to America, Bihar, India 


OLISzeWwskt, CASIMIR Assoc. M Age 39 Lt 
Col Corps of Eners Bn. Comdr i2nd Ener 
Constr. Bn Seoul. Korea 








or reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 
depend largely upon the membership for information. 

Every Member is urged, therefore, to scan carefully the list of 


| The Constitution provides that the Board of Direction shall elect 
| 
| 


REAGAN, Copy 


Civ. Engrs., 


In order to 


SYLVESTER 


as the grading must be based upon the opinions of those who know the 
applicant personally as well as upon the nature and extent of his pro. 
Sessional experience. Any facts derogatory to the personal character or 
professional reputation of an applicant should be promptly communi. 
cated to the Board. Communications relating to applicants are con 


: ae Grape Genera REQUIREMENT 
with data which may aid it 
in determining the eligibility Member Qualified to design as well as to di- 
of any applicant. rect important work 
lt: ial ged that Associate Qualified to direct work 
if especially urge = Member 
a definite recommendation Junior Qualified for subprofessional work 
, Jualified by scientific acquirements 
as to the proper grading he Affiliate Qualified by scientific acquireme 
. wai? . of practical experience to co 
given in cach case, inasmuch operate with encineers 


wv 2 FOR ADMISSION OR TRANSFER 


October 1, 1947 


MINIMUM REQUIREMENTS FOR ADMISSION The Beard of Baal 


LENGTH oF 


Ack AcTIVe 
PRACTICE 

35 years 12 years 
27 years 8 years 
20 years 4 years 
35 years 12 years 





(Assoc. M.) (Age 58) 
Partner, Myers & Noyes & Associates, Cons 


Corpus Christi, Tex 


Rescu, WiittamM FRANK (Assoc. M.) (Age 46) 

; Project Supt., U.S 
Bureau of Reclamation, El Paso, Tex. 

Rostnson, Ernest Lerrert (Assoc. M.) (Age 57) 


Senior Engr 


Structural Engr 
Gen. Elec. Co 
RODIONOV AL 
Archt., Chandler Cohegen 


and Asst 


Turbine Generator Eng. Div., 
Schenectady, N.Y. 


EXANDER Perrovicn (Age 47) 


Billings, Mont 


Stecocer, Joun Acsert (Jun.) (Age 37) Asst. Dist 
Public Works Officer, U 


Puerto Rico 


WYNNE-EDWARDS 


ROBERT 


S. 


Navy, San Juan 


Merepypp (Assoc 


M.) (Age 50) Chf. Ener 
London England. 


Costain, Ltd 


Director Richard 


APPLYING FOR ASSOCIATE MEMBER 


Trorterv (Jun.) (Age 


ANDREASSEN 


31) Asst. Prof 


College, Pa 


Beit, FRANK MONTGOMERY 


ALEXANDER 
Pennsylvania State Coll., State 


Soils Sec., South Atlantic 


Marietta, Ga 


BerGc, MERLIN 
Reports Sec 


Age 34) Sec. Head 


Div 


HANSON (Jun 
Asst. Chf. of Hydr 
Engr.'s Office, Corps 


and Acting 


and Reports Branch, Dist 
Paul, Minn 


of Engrs., St 


BERGMAN, RaymMonDdD Dav 


Ener... M. W 


Kellogg Co 


BerrTur ALBERT FRANCIS 


Hudspeth County 


Dist Espera 


nza, Tex 


BHATIA, MANMOHAN SINGH 


Central P.W 
tion to U.S.A 

BLESSEY Wal 
Associate Pre 
Dept. of Civ 
La 


TER EMANI 


Corps of Engrs 


(Age 35) Head, 


Age 33 Constr 


American Fork, Colo 


(Age 
Conservation & Reclamation 


37) Engr. Mer 


Age 30) Delegate of 
D. for Second Road Engrs. Delega 
from India Delhi Province, India 


(Jun (Age 28) 


f. of Bridge and Structural Eng 


Eng rulane 


BONNEY, ROBERT MILTON 
Moffatt, Nichol & Taylor 


Lest Age 


BowMAaN, Paut 
Texas Highw 

BRULLMAN At 
Supt The 


Cant.t, Joun EpwarRp 
& Office Mer 


Calif 


r 


Supt., Trans 
cisco, Calif 


- 


LARK, Josern 


- 


of Eng... Harvard Univ 


OLLINS, JOHN 


- 


Age 


oust WILLIAM 


Rust Eng. C 


o 


Jun 


Univ., New Orleans 


20) Design Engr 


Engrs., Portland, Ore 
48) Design Engr 


ay Dept., El Paso, Tex. 


Age 37) Project 


Fernandina, Fla 


Age 32) Estimator 


Cahill Brothers, San Francisco, 


HANDLER, WILLIAM REEDER 


Jun.) (Age 34) Gen 


Araman Pipe Line Co., San Fran 


HAUDOIN, DALLAS Les. 
man, San Diego Aqueduct 


Age 33) Chf. Drafts 


RaAucPpu (Age 31 


Seirrin (Jun 
with U.S. Geological Survey 


DosertT, Vincent Josern 


Civ. Engr 


FLEISCHMAN, Votunry Gere 
S. Bureau of Reclamation, Boise 


Engr. P-2, l 
Idaho 


Foiey, Josern 


Supply Co 





Age 34) E 


Philadelphia 





Vista, Calif, 


) Graduate School 


Cambridge, Mass 


Age 54) Supervisor 


Sacramento, Calif 


Jun Age 34) Jun 
New York State Dept. of Public 
Works, Buffalo, N.V 


IRGE 


ngr 
Pa 


Jun Age 34 


Mountain Water 
Camden, N.J 


Gryner, Curve Eric (Age 38) Supt., N. M, Ball 


Grirritas, THomas WitttamM (Jun) (Age 34) 


Haves, Tuomas Avoystus, Jr. (Jun.) (Age 34) Civ 


Horner, James Russect (Jun.) (Age 29) Engr, 


Hu, Pat Cuvan (Jun.) (Age 27) Tech. Expert 
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Worx cations herein contained from 
residents of North America 











5 years 
until the expiration of 30 
i year days, and from non-residents 
of North America until the 
een ~ expiration of 90 days from 






the date of this list. 









Freeman, Georce Cuirrrorp (Age 32) Ist Lt 
Corps of Engrs., U.S. Army (Regular), Ports. 
mouth, Va. 








Sons, Contrs., Berkeley, Calif. 





Member of firm, Wilson & Griffiths, Los Angeles 
Calif 








Engr., Frederick Snare Corp., Port Jefferson, 
N.Y. 





Structural Clay Products Institute, Washington 
D.C 








Public Works Bureau, Shanghai, China, 
Jounson, Epwin MacNet. (Jun.) (Age 34) Asst} 
Contr. Engr., American Bridge Co., Gary, Ind 
Kino, Ratepn Dickson (Age 33) Lt.-Col, Corps 
of Engrs., U.S. Army Director, Waterways 

Experiment Station, Vicksburg, Miss 

KIRKLAND, Witt1am Gatiucnar (Jun.) (Age 3 
Building official for City of Huntington Park 
Calif 

LaMasters, Davip Joun (Jun.) (Age 33) Jun 
Civ. Engr., California Div. of Highways, Bridge 
Dept., San Pedro, Calif 

LAWRENCE, Frev Forrest (Jun Age 34) Hydr 
Engr. P-3, U.S. Geological Survey and Asst. t 
Dist. Engr., Tacoma, Wash. 

Li, Zen JunG (Jun.) (Age 30) Engr., Chinese Govt 
Supply Agency, Ottawa, Canada 

Maccut, Ansetmo Jown (Jun.) (Age 34) A J 
Macchi, Cons. Structural Engr., Hartford, Conn 

McGitt, Lroyvp Howarp Retsier (Age 29) Chi 
Engr., Rust Eng. Co., Kraft Pulp Mill, Berlin 
N.H 

McKinney, James Ropert (Jun.) (Age 34) Th 
Christian, Schwarzenberg & Gaede Co., Cleve 
land, Ohio 


Meyer, Lampertus (Age 33) Dist. Engr., Railway 
New Works, South African Rys., Johannesbury 
South Africa 









































rrainee 


India 





Monanty, ARTABANDHU (Age 29) Govt 
sent to America by Govt. of Orissa 
Evanston, Ill 







Moore, Water Leon (Jun.) (Age 30) Associate 
Prof. of Civ. Eng., Univ. of Tex., Austin, Tex 







Moors, Avucust Josern (Jun.) (Age 35) Chi 
Hydr. Design Sec., Hydr. Branch, Huntington 
W.Va 


NorTurur, Mitton GsorGeE Jun : Age 35 
Mech. Engr., Kelco Co., San Diego Calif 












49) Supt 





PARKINSON Joun Forman (Age 
Constr., New York City Housing Author 
Long Island City, N.Y. 










Patrick, James Georce (Jun.) Age 35 . 
Engr., Corps of Engrs., North Pacific Dy 
Portiand, Ore. 







. , 
Petersen, Carrot, Crayton (Jun.) (Age = 
Res. Engr., American Bridge Co., Erection Dept 
San Francisco, Calif 








Engr 





RanTz, Saut Epwarp (Age 36) Asst. Hydr 
U.S. Geological Survey, Tacoma, Wash 












Rioecs, Henry Cares (Jun.) (Age 34) Hydr Engt 
P-3, U.S. Geological Survey, Tacoma, W#* 
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The values in doing business with one of the 
hundreds of well-established, progressive 
Fairbanks-Morse pump dealers are many: 

First, of course, you gain immediate 
advantages from the intensive research, 
skilled productive techniques and well- 
developed service organization that have 
long been identified with the Fairbanks- 
Morse name. 

Too, you gain the long-term advantages 
of continued aid in keeping your pumps on 
the job—continued benefits from the wide- 
spread, quickly available Fairbanks-Morse 
dealer organization. 

For a pump that’s to give high efficiency 
yeor after year, buy from the dealer who 
will stand by you, year after year. See your 
Fairbanks-Morse pump dealer for all your 
pumping requirements. 


FArRBANKS-MORSE 


A name worth remembering 
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Rouier, Cuarces Eimer, Je. (Jun Age 32 Asst 
Ener., Wickes Eng. & Constr. Co., Inc., Camden 


Rotter, Harry Eowarp (Age 34) With Richfield 
Oil Corp., Seattle, Wash 

Roose, MANLEY ALLYN (Jun Age 35) Asst. Engr 
Southern Ry. System, Office of Chf. Engr 
Washington, D.¢ 


SawcnuKk, Henry Avery (Jun.) (Age 32) Exami 
ner-in-Charge, Eng. & Skilled Trades Unit P 6 
U.S. Civil Service Comm., Washington, D.C 


Seurer, Paut Ernest (Jun Age 34) Lt. Comdr., 
USN, San. & Utilities Engr., San Francisco, Calif 


SHAPLAND, Joun Somer (Age 28) Lt. Col., Corps of 
Engrs., U.S. Army: graduate student, Univ. of 
Illinois, Urbana, Ill 

Suirnu, James McCrer Jun Age 30) Project 
Engr., Veteran's Housing Project, North Carolina 
State Coll., Raleigh, N.¢ 


SmMyvtu, Stoney Huon, Je Age 29) Surveyor, 
Pacific Gas & Elec. Co., San Francisco, Calif 


Stevens, Vicror Georcer (Jun Age 33) Project 
Mer., Staff of Comdr., Marianas, U.S. Navy, 
Guam 


STEVENSON A:.sert Henry Jun Age 33) 
Major, San. Engr., Public Health Service, New 
York, N.Y 


Tuomas, Liove Leste (Jun Age 34) Engr 
Bureau of Reclamation, Region I! Project 
Planning Branch, Sacramento, Calif 


UNDEREILI Henry WILLeTSs Jun Age 34) 
Field Supt rurner Construction Co New 
York, N.Y 


Wake, Bert 7 Age 35) Designing Engr., Market 
Development Div., Carnegie-Illinois Steel Corp., 
Coraopolis, Pa 


Wirraker, Joun Dean (Jun.) (Age 35) Major 
Royal Canadian Engrs., and Structural Engr 
Directorate of Works & Accommodation, Branch 
of the QM Gen., Army Hdq., Ottawa, Canada 


WiILLtAMs, Lester Georce Age 33) Engr. P-3 
US. Bureau of Reclamation, Monte Vista, Colo 

Witson, Paut Atsert (Age 46) Eng. Chf., US 
Engr. Office, Alouquerque, N. Mex 


Yuzna, Svtvesrer Sreve (Age 29) Highway Ener 
U.S. PRA, Managua, Nicaragua 


APPLYING FOR JUNIOR 


BKatLey, Ropert Carrow Age 27) Civ. Engr 
P.2, Corps of Engrs., War Dept., Kenova, W.Va 

Buenric, Joun Eimo (Age 32) Civ. Engr., Humble 
(nl & Refining Co., Kingsville, Tex 

(GAMALERO, Marto Wiittam (Age 24) Asst. Constr 
Engr. P-3, Civil Service Comm., The Inst. of 
Inter-American Affairs, Guatemala City, Guate 
mala 

Lim, Atten (Age 29) Asst. Civ. Engr., U.S. Engr 
Office, San Francisco, Calif 

LUCCHESI Dante Ropert (Age 26) Draftsman 
Koppers Co., Baltimore, Md 

Mruz, Teormu Joun (Age 26) Asst. to Karol Mruz 
Gen. Contr., Deland, Fla 

Nicos, Wirttam Max (Age 25) Jun. Highway 
Kngr PRA, Austin, Tex 

Quiros, Marto (Sasso) (Age 26) With State Board 
of Health, Louisville, Ky 

Reese, Ricwarp ELLswortH Age 29 Engr 
Bethlehem Steel Co., Baltimore, Md 

Tuomas, Artuur Henry (Age 28) Eng. Draftsman 
Arkansas Map Co., Little Rock, Ark. 

VANDERWORTH, Oscar Davis (Age 24) Structural 
Steel Detailer, Mosher Steel Co., Dallas, Tex 


ALA. POL, INST 


Acs 
Curtis, James Kerra, 1947 25) 
Fountatn, Foster Fact, Jr., 1947 26) 

UNIV. OF ARK 
Neat, James Quintin, 1947 (28) 
BROOKLYN POL. INST 
Cracut, Domentco, Jr., 1947 (26) 
GERSTENZANG, NORMAN Paut, 1947 25) 
Resnicow, Herpert, 1947 26) 
SHEEHAN, RicHarp H_, 1947 26) 
CALIF. INST, TECH 
CHALMERS, JAMES FerGcuson, Jr., 1947 25) 
EGGENBERGER, Byrne, 1947 (26) 
Hatcuer, Davip SHeriman, 1947 28) 
PRENDERGAST, JOHN Patrick, 1947 (24) 
RAY, KAMALESH, 1947 33) 
Winmpercy, Currrorp McBripe, 1947 (26 
UNIV. OF CALIP, 

ALpeN, Donato Wayne, 1947 24) 
A_ston, ANTHONY AvUousSTINE, 1947 (24) 
AUCHARD, Putte Donan, 1947 26) 
Baces, Ciurrrorp Suareiey, 1947 (25) 
Beit, Georce Enowrny, 1947 (26) 
Berocson, Micron, 1947 (23) 


82 


Berrincer, RicHarp Vissine, 1947 
Biro, Mexrrmst Warrine, Jr., 1947 
Bonperson, Paut Ricnarp, 1947 
Burns, Tuomas Josern, 1947 
CarRison, DonaLcp Emm, 1947 
Carison, Doveras Epwarp, 1947 
Correa, Frep Barrinoron, Jr., 1947 
Covurcuié, Aten Benjamin, 1947 
Demarest, Garrett WiiiiaM, 1947 
EpMonsTON, Ropert McComais, 1947 
E..vrotr, Huecw Macrnerson, 1947 
Ev.rorr, Ona E_mer, Jr., 1947 
Fre_p, Taomas Micwaet, 1947 
Frisuer, RaymMonp Wii.1aM, Jr., 1947 
FoutietT, Weston Evcens, 1947 
Fortier, Samuet Couwins, 1947 
Georce, Ben, 1947 

Grptunp, ALettra Woop, 1947 

Geo, Kone Hoy, 1947 

GREENAWALT, Ropert Ottver, 1947 
Greene, Kenneta Evwarp, 1947 
Grescuner, WictiAM Denton, 1947 
Greurrin, Rocer Lesiiz, 1947 
HANSEN, NoRMAN Bernwarp, 1947 
Houmes, Crark, 1947 

Jones, WaLTerR Paut, 1947 

Kam, Epwarp Yee Kwone, 1947 
Korsko, ALpert Josern, 1947 
Krooskos, Wir.i1aM Steve, 1947 
Kruse, Epwarp Herman, 1947 
Lamon, Lonnie Gravy, 1947 

LANGE, Frep, Je., 1947 

LinpskooG, Epwarp, 1947 

Louts, Jim Van, 1947 

McCarty, James Evcens, Jr., 1947 
McCuttoucs, Ropert Marion, 1947 
Mawncarti, Guy Donan, 1947 
Marks, Rosert, 1947 

Martin, Leroy, 1947 

Mitter, Gorpon Ratpn, 1947 
Morrorp, ANDERSON Leroy, 1947 
Nrecsen, ELMAN Freperic, 1947 
Ostrom, Joun Avarp, 1947 

Perricu, Ropert Jounsen, 1947 
PrerRsaLt, Jack Ray, 1947 

Rauives, Lours GLanper, 1947 
RasmMuUSSEN, JAMES Roperrt, 1947 
Rino, Atten Dare, 1947 

Scuwartz, Mitton, 1947 

SHower, Hazen WiiiiaMs, 1947 
Srauper, Arruur Doveras, 1947 
Sree.e, Fiercnuer Harour, 1947 
Srecer, Donato Burretr, 1947 
Srewart, Farret Artuur, 1947 
Srone, RAYMOND VANBUREN, JrR., 1947 
Unocer, CHarites Wyvarr, 1947 
WaLten, MarTIN ALpert, 1947 
Wesrratt, Rooney Duane, 1947 
Wurre, Frank TrumpButr, 1947 
Wicksam, Georce Eppy, 1947 
WitpMan, Ropert Francis, 1947 


Wittrams, Georce ALexanper, Jr., 1947 


Yeacer, Jacgues StaLper, 1947 
Zane, Atpert Cuono-Fook, 1947 


CASE SCHOOL OF APPLIED SCI, 


Farmer, WirittaAM Bennertr, 1947 
Hunt, Ropert Cuestrer, 1947 
Rurr, Pauw Furtron, 1947 
Satrom, LeRoy Martin, 1947 


UNIV. OF CIN 


Geissetr, Fintey McCorvey, Jr., 1947 


THomsen, Cart Leroy, 1946 
THE CITADEL 
Fiscner, Georce Herman, Jr., 1947 
COLO, A.&M 
Lixins, SaMuet Smerrers, 1947 
UNIV. OF CONN. 
A1sawa, Surro, 1947 
Grow, Tuomas Avucoustus, 1947 
Kovacs, Evcene, 1947 
CORNELL UNIV. 
TromasetTtT!, RAYMOND Emipto, 1947 
DARTMOUTH COLL 
Fre_p, Detsert Harr, 1947 
UNIV. OF DETROIT 
Hosten, Emma Evtse, 1947 
DREXEL INST. TECH 
BERMAN, MANnust, 1947 
Bintzer, WiLtiaM WINFIELD, 1947 
DeAnceto, Joserm ANTHONY, 1947 
Haase, WILtiaAM Pierre, 1947 
Kiorz, Wirceur Evcene, 1947 
Lovett, Orvat Pusey, Jr., 1947 
Musneno, Crype Frank, Jr., 1947 
Russ, Enwarp Gernarp, 1947 
Takepa, Tsurvuzo, 1947 
UNIV. OF FLA 
Dapy, Eomunp Tuomas, 1947 
GA. SCHOOL OF TECH. 


Burke, Georcre Water, Jr., 1947 





(26) 





Crargson, Ricnarp Patrrevus, 1947 
Samrcrp, CHarRLes WALLACE, 1947 
Wersnavurt, Taomas Joun, 1947 


HARVARD UNIV 
Les, Mineo, 1944 


Peckover, Frepericx Lione., 1947 
Stevens, Micton Ernst, 1947 


IOWA STATE COLL 

Koenic, Hargoip Paut, 1947 

STATE UNIV. OF IOWA 
BucHWALTER, Ricwuarp Ler, 1947 

JOHNS HOPKINS UNIV 
ANDRIOTIS, THEODORE MICHAEL, 1947 
Lyon, Water ALPHONS, 1947 
Prosser, Josern Lawrence, 1947 


KANSAS STATE COLL. 


Di_pine, Evan Davis, 1947 
Guper, Crype Ray, 1947 


UNIV. OF KANSAS 
Jackson, RaLtpn ANDREW, 1947 


LONGAN, FRANCIS Epwitn, 1947 
Ruskin, Joun Howarp, 1947 


LEHIGH UNIV 
TrrLow, WALTER Stockton, Jr., 1947 
e LA. STATE UNIV. 
Jovtssarint, ALPHONSE Rene, Jr., 1947 
UNIV. OF MAINE 
Donors, Josern Haron, 1947 
MARQUETTE UNIV. 
Grove, Wi_ttaM Epcar, Jr., 1947 
MASS. INST. TECH. 
ALBIN, Pepro, Jr., 1947 
Aovapro, Ropert ANTHONY, 1947 
Bessen, Seymour, 1947 
Bices, Joun Mervin, 1947 
Fiume, Georce ALBert, 1947 


Kinc, Martin, 1947 
Martin, Joun Gripert Gerarp, 1947 


Meyer, Mortimer WASHINGTON, Jr., 1947 


REDDERSEN, JoHN KERNACHAN, 1947 
MICH. STATE COLL 
Moore, Wii.1AM Curtis, Jr., 1947 
UNIV. OF MICH 
Brown, Evcene Tuomas, 1947 
Dopp, DonaLp Narsmitn, 1947 
McKer, Georce Morrtrrt, Jr., 1947 
Po_epor, ANDREW PENpDEL, 1947 
VaLpes Prntiia, Marto Raut, 1947 
Westa, Gr_pert Martus, 1947 
UNIV. OF MINN 
Devoirn, Kar, Jr., 1947 
Jounson, Arcuie Hytrsten, 1947 
RoSeENGREN, Eart Vincent, 1947 
MO. SCHOOL MINES 


HAMMANN, EvuGene Epwarp, 1947 
LAMMEYER, RAYMOND Herman, 1947 


UNIV. OF N.H 


Brown, Howarp Hate, 1947 
Srvart, Davip Georce, 1947 


N.Y. UNIV 
Fepesu, Mervin, 1947 


N.C. STATE COLL 


Koonce, Tuomas Ricaup, Jr., 1947 
LANGLEY, Georce Epwarp, 1947 


UNIV. OF N.D 
Jounson, STANLEY Situ, 1947 


UNIV. OF NOTRE DAME 


Berk, Wrii1aM Leo, 1947 
Ice., Georce Josern, Jr., 1947 


NORWICH UNIV 
Bettucct, OrpHeus Ropert, 1947 
OKLA. A.&M. COLL. 
PaTTeRsoNn, Lours WINFIELD, 1947 
UNIV. OF OKLA. 
E.ttiottr, Ropert James, 1947 


PA. STATE COLL. 


Biack, Bennett Lioyp, Jr., 1947 
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Austin 


S/NCE 
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Bau -weei Drive and All-Wheel Steer make 


it possible to mount an attachment ahead of or 


behind the “99-H” Power Grader without sacrifice 


of operating efficiency or machine control. 


When the entire weight of the rear end of the 


machine is transferred to the Roller, the “99-H”’ 


drives and steers with its front wheels. When 


the entire weight of the front end is transferred to 


the Bulldozer, the “99-H” drives and steers with 


its rear wheels. An ordinary motor grader 


would be helpless under such conditions. In 


addition to making it possible to use attachments 


that could not be mounted on ordinary motor 


graders, All-Wheel Drive and 


All-Wheel Steer 


prov ide traction and maneuverability that 


make every attachment — front, center or rear 


mounted — just that much more effective than it 


would be on other motor graders. 


AUSTIN-WESTERN CO., AURORA, ILL., U. S. A. 





ROAD MACHINERY 


4/859 
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UNIV. OF PITTSBURGH 
Geeceo, WiittaM Louts, 1947 23 
PRINCETON UNIV 
Haacke, ROLAND Eansr, 1947 (24) 
RICE INST 
Garreerr, Wri.taM Rivey, Jr., 1947 22 
UNIV. OF SANTA CLARA 
Bayon, Atvaro, 1947 24 


UNIV. OF S.CALII 


Eraickson, Joun Acrrenp, 1947 25 
James, Rowsert Kart, 1047 29 
Lee, Water Ben, 1047 24 
Mureray, WrttamM Bruce, 1947 26 


5. DAK. STATE COLI 


Buckiey, Exnest Lynn, 1947 23 


STANFORD UNIV 


BargTie, RicHarp Miine, 1047 22 
SWARTHMORE COLI 
De Bureto, Comecys Russet, Ir., 1947 23 
UNIV. OF TENN 
Enourse, WiLttamM ALeXANDeR, 1047 23 
FINCANNON, Sam LAPaverre, Je., 1947 27 
A&M. COLL. OF TEX 
Baker, Preperick Joun, 1047 20 
Bait, Henry Prercuer, Jr., 1047 25 
Bargpoertrre, Joun Josern, 1047 24 
BLANKINSHIP, Benjamin THomas, 1047 23 
Campsece, Aeruur Watrace, Ir... 1047 23 
Cagney, Haroio Power, Ie, 1047 28 
Faust, Eomonp Lawrence, Je., 1047 26 
FPRAGAN, Georce Harorp, 1047 28 
Foran, WiittamM James, 1047 28 
Grant, Joun ALexanper, Jr. 1047 24 
Haynes, Haroip Jean, 1047 22 
Hearn, Guenn RenicK, Je, 1947 24 
Kincy, WiiciaM Perry, Jr, 1947 25 
Lackey, Geeato Giynn, 1947 26 
Newman, Virom Patmer, 1047 23 
SCHUMANN, Max Atserr, Je., 1947 24 
Seay, Rowmerr Lincoun, Ir., 1947 25 


Additions to Membership 


ANDERSON, NORMAN WILLIAM Assoc M 17 
Senior Engr., County Sanitation Districts of Los 
Angeles County, 1206 Maple Ave., Los Angeles 
15, Calif 


Anprews, Lours Cutten (Assoc. M. ‘47 D € 
Andrews Steel Products), P.O. Box 7126 (Res 
2707 Acacia St New Orleans 17, La 

APPLEGATE JULIAN EUGENE Assoc. M 17 

Senior Highway Engr., U.S. Public Roads Ad 
ministration, 515 Forum Blidg., Sacramento 14 
Calif 

Asrow, SHERWIN Preston (Jun $7) Structural 
Engr., Shaw, Naess & Murphy, 80 East Jackson 
Bivd Res., 4540 Drexel! Blvd.), Chicago, I! 

ATKINSON, Ropert Mownrt (Assoc. M. '47) (E. S 
& Robert M. Atkinson), P.O. Box 4093 (Res 
3020 Carnegie), Houston, Tex 

Barnes, Jack Ricu (Jun. 47) Hydr. Engr., Ground 
Water Div U.S. Geological Survey, Plainview 
Tex 

Beatty, Frep K. (Jun. '47) Structural Designer & 
Detailer, Black & Veatch, Cons. Engrs., 4706 
Broad way Res Box S18! Plaza Station) 
Kansas City, Mo 

Becker, ALAN Arruur (Jun. 47) Instr. of Civ 
Engr., Missouri School of Mines, Rolla, Mo 

Beese, Georce Crireron (Jun. '47) Field Engr 
Mason & Cullen Builders, 6326 Market St 
Philadelphia (Res., 210 Garrett Ave., Swarth 
more), Pa 

Berc, Guen Virco Assoc. M. 47) Engr., The 
Panama Canal, Balboa Heights (Res., P.O. Box 
845, Diablo Heights), Canal Zone 
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STANLEY, Eowtn James, 1947 (24) 


Srork, Otrver Frep, 1947 (23) 
Srusess, Scorr Gamaie, 1947 (27) 
Waccener, WrittamM Garnett, 1947 (24) 


UNIV. OF TEX 

HorMann, Tuomas GeorcGe, 1047 (24) 
TOLEDO UNIV 

Parr, TuHeopore Scorr, 1947 (23) 


TUFTS COLI 


O_puaM, CHARLES Envwarp, 1947 (20) 
Scumipt, Josern, 1947 (24) 
Warp, Kennetra Foster, 1947 (23) 


UNION COLL. 
Gorpreicn, Josern Danter, 1945 (21) 
UTAH STATE AGRI. COLI 
Curistensen, Ruton C., 1947 2 
Ovarson, Evtar Agni, 1947 (3 
Woopwarp, Kennetu Lows, 10947 2 
UNIV. OF UTAH 
Somers, Georor Evwarp, 1947 (23) 
VANDERBILT UNIV 
Sumner, Bitty Tayior, 1946 (24) 
VA. MIL. INST 
CLARK, Wayne Gorpon, Ir... 1947 (26) 
VA. POL. INST 
Bisnor, Rov Prentiss, Jr., 1947 
DUNAVANT, Preston Payne, Jr., 1947 


HAYMAKER, WiLttaM Jackson, 1947 
Wiitiams, Jack ALrrep, 1947 


th ore 


tototont 


STATE COLL. OF WASH 


Root, Maurice Doveras, 1947 (24) 


UNIV. OF WASH 


Austin, James Ricwarp, 1947 (22) 
Biecken, Wiriitam Evert, 1947 (24) 
Braprorp, WitttaM Epoar, 1947 25) 
Buncn, Wiittam CLaxtTon, 1947 26) 
Cuarres, Joun Lyman, 1947 (24) 


IN MEMBERSHIP GRADES 


ADDITIONS, TRANSFERS, REINSTATEMENTS, AND RESIGNATIONS 





From August 10 to September 9, 1947 


Brean, Frorence Oven (Assoc. M. '47) (R. Stuart 
Royer and Associates), 207 Exchange Bldg 
Res., 2424 Kenmore Rd.), Richmond, Va 

Bjork, Joun Hersert Assoc. M 47) Constr 
Engr., U.S. Bureau of Reclamation, Coachella 
Calif 

Bocoars, Leo Victor (Jun. '47) Civ. Engr., The 
Foundation Co 57 William St New Vork 
LY Res., 21 Concord St., Jersey City, N.J.) 

Bouner, Artuur Wiiitam (M. '47) Constr. Engr 
State of Nebraska, Dept. of Roads and Irrigation 
State Capitol (Res 1641 South 26th), Lincoln 
Nebr 

Bootn, CLaupe Carr (Jun. '47) Junior Civ. Engr 
Gulf Oil Corp., 30th & Penrose Ave. (Res., 2555 
South Dewey St.), Philadelphia 42, Pa 

Boyp, Wit.1AaM Kerra (M 47) Chf., Flexible 
Pavement Branch, U.S. Waterways Experiment 
Station, Box 631, Vicksburg, Miss 

BRADSHAW, One_t Borostrom (Jun. 47) Asst. City 
Engr., City of Lima, City Hall, Lima, Ohio 

BRASHEARS, Maurice Lyman, Jr. (Affiliate °47) 
District Geologist, U.S. Geological Survey, Room 
226, P.O. Bldg., Jamaica (Res., 145 Meadow St 
Garden City), N.Y 

Brett, Joun Epvwarp (Jun 47) Cons. Ener 
7465 St. Aubin, Montreal 16, Canada 


Brioeocs, LeRoy FRANK (Jun. '47) Teacher in Civ 
Eng., San Francisco Junior College; 1834 Laguna 
St., Santa Barbara, Calif 

Bupp, Wiit1aAmM Epwarp (Jun. '47) Field Engr., 
State Highway Dept., Montague (Res., 402 West 
Pecan, Bowie), Tex 

BuRNHAM, Rocer Harry (Jun. '47) Safety Engr., 


Coocey, Ricnarp Pattison, 1947 


DeGrace, Ropert Forest, 1947 a 
Grcespiz, WILLIAM Brapwin, 1947 4 
Hapvey, Ricnarp Homer, 1947 4 
Hoy, James Mitrer, 1947 % 
Jackson, RICHARD VERNON, 1947 » 
Kiermkamp, Josern Leo, 1947 be 
KONzEN, ALLAN SYLVESTER, 1947 =f 
Laverty, Bruce Ross, 1947 <1) 
MAGNUSSON, RoperT SKULI, 1947 ~y 
Mason, Haroip Georce, 1947 at 
Mvuetier, Rosert Futon, 1947 ‘ el 
Ostrom, Donatp Duane, 1947 > 


Quape, Henry Frep, 1947 
Witrarp, Harry GayLorp, 1947 


WASH. UNIV 
DonNeELL, Ropert James, 1947 
PETERSEN, EvGeNne Josern, Jr., 1947 

WAYNE UNIV 
CAMPBELL, KENNETH ALEXANDER, 1947 


Krece, WictiaM CHartes, 19047 
Siceticn, Mit_an GeorGoe, 1947 


W.VA. UNIV 
LAYMAN, CARL MIDDLETON, JR., 1947 
MiTcHeL., RicHarp Jackson, 1947 pod 


ROBINSON, ROBERT WiLson, 1947 

UNIV. OF WIS. 

Guenn, Acrrep Hitz, 1947 » 
WORCESTER POL. INST 

BiamMon, Jose Raraet, 1947 >» 


UNIV. OF WYOMING 


Doerr, Joun L., 1947 3 
Jose, Joun Tuomas, Jr., 1947 - 
Jones, Ropert Ciinton, 1947 % 
McNincu, Kerrnu E., 1947 % 
Neison, THurtow Creistian, Jr, 1947 3 
Wacner, Wiitiam, 1947 3 
Weaer, Joun Gaviorp, 1947 n 


YALE UNIV 
LAVELLE, Francis HARovp, 1947 21 


The Board of Direction will consider the applice 
tions in this list not less than thirty days afler th 
date of issue 





Standard Oil Co. of New Jersey, Box 16 (Re 
Westminister Ave.), Elizabeth, N.J 
CALLAHAN, Dean Taytor (Jun. 47) 1490! Lor 
Ave., Cleveland 11, Ohio 
CARBALLEIRA, Ropert Joserpn (Assoc. M 
Asst. Chf. Engr., Instituto Nacional Obra 
Sanitarias, Nuevas Obras Del Acueducte F 
Caracas, Edificio Manhattan, Esguina \ 
Caracas, Venezuela 
CARTIER, MorRGAN Epwarp, Jr. (Jun. 47) Stud P 
Notre Dame Univ., Notre Dame, Ind R 
300 Morris Ave., South East, Grand Raj 
Mich.) 


CHAPMAN, Putty STANARD (Assoc. M. ‘4/) | 
Engr., Corps of Engrs. U.S. Army, Okinay 
Engrs., Okinawa Engr. Dist., Army Post 0 


331, Care Postmaster, San Francisco, Cali! 


Cueney, Mrcrorp Morris (Jun. 47) Asst. 


Engr., Indiana Bell Telephone Co. (Res, +" 
Central Ave.), Indianapolis 5, Ind 
Cuv, Kuanc Han (Jun '47) 504 Delaware 
Urbana, Ill 
17) Foun 


Coriiins, Cecrm. FRANKLIN ( Assoc M 17 
tion Engr., Donald R. Warren Co 300 be 
Figueroa, Los Angeles (Res., 2222 Westbore 
Alhambra), Calif 

Cooke, Wm.tam Ropert (Jun. “47) Civ. Eo 


Dept. of Aeronautics, State of Ili., 0 > 
Seventh St. (Res., 1605 Dial Court), Sprime* 


Il 
Cootey, Joun Mervin (Jun. ‘47) Poe. ” 

Alaska Road Comm. (Res., Box 605 airs 

Alaska 
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day® rhe 
From Jim Calas, farm contracto. 


From Marry Sandora, D7 operator, Conn. Lakeview, Oregon 
With the D7 and the ‘Caterpillar’ Bulldozer blade ! “Since running it a month, am more glad than eve 
| waited. It does everything © fellow could ask. The 
d easy and accurate.” 


can walk these 2-foot stumps right out of the ground.” 
‘dozer handles nice on 









° . jumbermen’ 
s.7 Lambeth, Greensbor?: as ‘ From R. H- Byles 
from > °° 4 or see" perate Fresno, Calif. : 
dozet ive ever owned © 4 and du- : 4. W's the best dirt-moving 
te perfect de extremelY — instead of This outfit ' rugo® 
Visibility © : the bloce \'ve seen.” 
ain dirt seems f° c a quickly © the controls dozer 
© it; blade terial thon any other dozer 


sticking t Page 
and it will dig hor - hor 
of comparable size 0” 
From 
John 
Q Ga 
veensiond, zn” Main Rood 
“Sstralia s Commission 
REG A a 


' think the 


Casi! 


Cc . 
? hc : | 
=| , [ [ ENGINES + TRACTORS 
i r MOTOR GRADERS 
EARTHMOVING EQUIPMENT 


TERPILL 
AR TRACTOR CO. © PEORIA, ILLINOIS 














CRAVEN, Montracue Assmeron (Assoc M 47) 
Branch Mgr. Certified Concrete Ltd. P.O Box 
“5, Lower Hutt (Res.. 78 Hatton St., Karori 
Wellington W 3), New Zealand 


CUNDALL, Kennetrn NewrTon Assoc. M. ‘47) 
Mer., Laykold Sales, American Bitumuls Co. , 200 
Bush St., San Francisco (Res., 2435 Ctis Drive 
Alameda), Calif 


De LAporne Cargtos Muwnoz Assoc. M 47) 
Ingeniero Director Grupo de Puertos Ibiza 
Ministerio Obras Publicas, Baleares (Res, San 
Fernando 44, Alicante), Spain 


Detano, CHartes Frisuer, Jr. (Jun. 47) Junior 
Engr... Black & Veatch, Cons. Engrs., 4706 Broad 
way, Kansas City (Res , 420 Bast l4th St., Hutch 
ison), Kans 


Denney, 7. ¢ Jun. 47) Civ. Engr.. Humble Oi! 
& Refining Co., Box 672, Kingsville, Tex 


Dovson, Lewts (Assoc. M. ‘47) Director of En- 
vironmental Sanitation, Denver City-County 
Health Dept.. Denver Gen. Hospital, Denver 
Colo Res 1402 Washington Heights, Ann 
Arbor, Mich.) 


Dow, Arruurx Lester (M. °47) City Mer. and 
Supt. of Board. Public Utilities, City of Paris 
Utilities Bidg. (Res., P.O. Box 201), Paris, Tenn 


Duxcern, Eenest Acrrep (Jun. 47) Engr.’s Aide 
SP.5, U.S. Bureau of Reclamation, Hungry Horse 
Project, Coram (Res, 304 Dakota Ave. White 
fish), Mont 


Dunn, Eimer Newton (Assoc. M. '47) Project 
Engr., State Highway Comm., Plentywood (Res 
830 Fourth Ave., West, Kalispell), Mont 


Kasteriy, Harry Warkey, Jr. (Jun. 47) Constr 
Enger.. Concrete Pipe & Products Co., Inc., Box 
225, Richmond, Va 


‘.LeTr, Tazewetr, IIT (Jun. ‘47) Enger Asst 
Sunnyside Granite Co., Belt Leni at Cary St 
(Res., 1003 Grove Ave.), Richmond, Va 


Eu-Samny, Ev-Saveo Aumep (Jun. 47) Lecturer, 
Faculty of Eng., Fouad Ist Univ., Giza, Egypt 
Univ. of Calif Res International House) 
Berkeley 4, Calif 


cmuarT, Eric Kart (Assoc. M. 47) Highway Ener 
U.S. Public Roads Administration, 720 Phelan 
Bidg. (Res., 744 Twenty-fourth Ave.), San Fran 
cisco 21, Calif 


2vVANS, Wiittrorp James (Jun. 47) Coordinator of 
Eng. Education, College of Eng.. Louisiana State 
Univ., Baton Rouge (Res., Elizabeth), La 


£V¥BERG, QueNTIN CHARLES (Jun. 47) Field Engr 
M. W. Kellogg Co., 5300 Holabird Ave. (Res 
2723 North Howard St.), Baltimore 18, Md 

"eAGIN ArTuuR Henry (Assoc. M. ‘47) Maj 
C.K U.S. Army U.S. Engr. Office, Mobile 
(Res., 198 North Border Drive, Spring Hill) 
Ala 


Footer, Roserr Lawrence (Jun. 47) Student, 414 
Forty-eighth St.. Brooklyn 20, N.Y 


Forp, James Bennett Assoc. M. ‘47) Bidg 
Inspector, City of Lynchburg, 208 City Hall 
Res., 327 Buena Vista St.), Lynchburg, Va 


ForTUNATO, Steven Lours (Jun. '47) Asst. to Bldg 
Contr Luigi Fortunato, 301 West 37th St 
Wilmington, Del 


-ox, THomas Anprew, Ir. (Jun. 47) Asst. Engr 
Akron, Canton & Youngstown, R.R 12 East 
Exchange St. (Res. 1282 Neptune Ave.), Akron | 
Ohio 


‘eeperRick, Witttam Lawrence (Assoc. M. ‘47) 
Highway Field Engr., Public Roads Administra 
tion, Box 1269, Madison (Res., Box 47, Brooklyn) 
Wis 

*nepDIN, Joun Frepericx (Assoc. M. °47) Civ 
Engr., City of Duluth, City Hall, Duluth, Minn 

*airz, Eovarp, Jr. (M. '47) Care, Pennsylvania 
Water & Power Co., 1611 Lexington Bldg. (Res 
215 Cedarcraft Road), Baltimore 12, Md 

*RORBERG, KennetH Ertanp (Jun. 47) Engr 
George B. H. Macomber Co., 19 Milk St., Boston 
Res., 1204 Main St., Brockton), Mads 

*rucnetT, Pierre Ame (Jun. 47) Field Engr., 7 
Rue Claude Matrat, Issy-Les-Moulineaux, Seine 
France 


Gates, Verne Wiittam (Assoc. M. '47) Associate 
Engr, Corps of Engrs., War Dept., 74 New 
Montgomery St., San Francisco (Res., 489 West 
MacArthur Blvd., Oakland 9), Calif 

Geroin, Harotpn Evcense (Jun. '47) Asst. Engr 
Standard Oi! Co. of California, P.O. Box 3647 
Res., 1548 West Vernon Ave.), Phoenix, Ariz 

Gerrer, Gustav (Jun. '47) Junior Civ. Engr., New 
York City Housing Authority, 122 East 42nd St 
New York (Res., 1031 Montgomery St., Brooklyn 
13). NV 

Gumore, Ropert Atten (M. '47) Project Engr 
|. E. Greiner Co., 1201 St. Paul St., Baltimore 
Res., Box 189, R.F.D. 7, Pikesville 8), Md 

Gurner, Lou Watriace (Assoc. M 47) Civ. Engr 
P-4, Naval Air Station, Kaneoke, Oahu (Res 
2125 Lanihuli Drive, Honolulu), Hawaii 

Gray, Wactrer Barry (M. °47) Chf. Structurai 
Engr., Holabird & Root, Archts. and Engrs., 180 
North Wabash Ave., Chicago 1, Il 
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TOTAL MEMBERSHIP AS OF 
SEPTEMBER 9, 1947 


Members 6.759 
Associate Members 8,786 | 


Corporate Members 15,525 | 


Honorary Members 38 
Juniors 6,519 
Affiliates 76 
Fellows ] 

Total 22,159 


(September 9, 1946 21,572) 











Grecory, Ropert Ei_mo (Assoc. M. '47) Associate 
Engr, Civ. Eng. Dept., Arkansas Natural Gas 
Corp., P.O. Box 1734 (Res., 1107 Rendall St.), 
Shreveport 36, La 

Garirren, Earnie (M. '47) Asst. City Engr., City of 
Yonkers, City Hall, Yonkers 2, N.Y 

Gu™merson, Witttam Dow (Assoc. M. '47) Archt., 
E. |. du Pont de Nemours, Wilmington, Del 
(Res, 250 East Main, Elkton, Md.) 


Hamersiy, James WuttaM (Jun. 47) Supt., R. P 
Farnsworth & Co., 3018 Leeland (Res., 10 West 
Lane,) Houston 6, Tex 

Harpy, Rottanp Leer (Jun. 47) Topographic 
Engr., P-1, Central Div., U.S. Geological Survey, 
Box 133, Rolla, Mo. (Res., Carthage, Ill.) 

Heatuerty, Joe Enwtn (Jun. 47) Hydr. Engr., 

'.S. Geological Survey, 411 Grand Theatre Bldg., 
Atlanta (Res., 413 Gramling St., Marietta), Ga 

Henperson, Frev Ropert (Assoc. M. '47) Lt. Col., 
U.S. Army, Executive Officer, 36th Engr. Combat 
Group, 2nd Div. Headquarters, Quarters 261, 
Fort Lewis, Wash 

Hervin, Atpert Wirttam, Jr. (Jun. 47) Eng 
Assignment, General Electric Co., Project Engr., 
Maintenance Dept. (Res., Dorm W-13, Apt. 102), 
Richland, Wash 

Hrrencock, Joun (Assoc. M. '47) Designing Civ 
Engr., Johannessen and Girand Engrs., First 
National Bank Bidg., (Res., 1113 West Neelia 
Drive), Phoenix, Ariz 

HorrMan, Or_anpo Lewts (M. '47) Principal Engr. 
U.S. Engrs., 628 Pittock Block (Res., 406 North 
East 20th St.), Portland 12, Ore 

Horr, Donato Beaumont (Jun. 47) Engr. (special 
training), State Dept of Highways (Res., 5802 
Ionia St.), Richmond 19, Va 

Horre, Spencer Kevin (Jun. 47) Junior Civ 
Engr., State Div. of Highways, 808 State Bldg 
(Res., 11717 South Denver), Los Angeles, Calif 

Husparp, Warren Metvirtrte (Assoc. M. ‘47) 
Development Engr., Kaiser Co., Inc., Fontana 
(Res., 725 Chestnut Ave., Redlands), Calif 

Hunt, Cart Jackson (Jun. '47) Asst. Instr., Civ 
Eng., Univ. of Missouri, 151 Eng. Bidg., Colum 
bia, Mo 

Hurpr, Henry Tuomas, Jr. (Jun. 47) Asst. Megr., 
Altavista Concrete Products, P.O. Box 389 (Res., 
P.O. Box 285), Altavista, Va 

Iney, Howarp Epcar (Jun. '47) Structural Engr., 
Pate Eng. Co., 306 Richard Bldg., Tulsa, Okla 

Isaacs, Atvin Srmon (Jun. '47) Civ. Engr., City of 
Santa Barbara, City Hall (Res., 1629 Garden St.), 
Santa Barbara, Calif 


IsmatL, Hassan Mounamep (Jun. '47) Civ. Engr., 
Ministry of Public Work, Egyptian Govt., Calif 
Inst. of Technology, Pasadena 4, Calif 


JeNKINSON, Ropert Bernarp, Sr. (Assoc. M. '47) 
Res. Engr., Bluestone Reservoir Project, Corps of 
Engrs., Box 340, Hinton, W.Va 


Kap, Benjamin Josern (Assoc. M. ‘47) Hydr. 
Engr Corps of Engrs., St. Paul District, 1217 W 
S. Post Office and Custom House (Res., 30 West 
Water St.), St. Paul 1, Minn 


KHURSALE, NARAYAN Rao (Assoc. M. ‘47) Divi- 
sional Engr., Care, Chf. Engr.. Public Works 
Dept., Hyderabad, Deccan, India 


Kinperstey, Cartes Str. Barse (Jun. ‘47) 
Junior Engr., Sir Alexander Gibb & Partners, 
Queen Annes Lodge London, S.W.I. (Res., 18 
Circus Bath, Somerset), England 


Kine, Tack Frepertck (Jun. 47) Field Engr, 
Hardway Cont. Co., East Eleventh St. (Res., 
1219 Forest Ave.), Columbus, Ga 


Kwnarr, Herpert Torrren (M. ‘47) Lt. Col., Air 
Corps, U.S. Army, Staff Engr, Headquarters 
13th Air Force, Army Post Office 719, Care, Post- 
master, San Francisco, Calif. (Res., Care, A. J 
Morris, P.O. Box 168, Ossining, N.Y.) 


Krarr, Acurson Futzcer (Jun. 47) Junior Engr., 
Virginia Eng. Co., Newport News (Res., 236 
Mallory St., Phoebus), Va 


KUYKENDALL. Roy (Assoc. M. '47) Const; 


eameie Dower Administration, P.O. » +A 
‘ortlan . Ore. (Res, 127 _— . 
Seattle 33, Wash.) ~~ ae 
Larsen, Ace Kieron Paut (Jun. "47 . 
Colorado Builder's Supply Co.. 1534 t a 
(Res., 4950 Tejon St.), Denver, Colo. x 
LAUSMANN, Josern Herman, Jr (Jun. 47 H 


L m ‘o.), 2289 N | 
i ann Co.), 2289 North Interstate | rtland 
LaVatta, Dominic C. (Jun. 47) Supt. of 
Grange Constr. Co., 349 East 149th < 
ao (Res., 2030 East Second St., Brook! +a 23 


Learn, GLENN ALLEN (Assoc, M.'47) Proje: 
State Highway Comm., Forsyth, Mont 
LENTSCH, Benevicr Josern (Jun. 47) Boor De 

Luca Constr. Co., 1055 Grant St. (Re 2218 
Sixth St.,S.W.), Akron 14, Ohio . 
Leorotp, GeorGe Setioman (Jun. * 
Sixty-ninth Road, Forest Hills, N_Y. 


Lippy, CHARLES James (M. '47) Vice-Pr 
Robbins Ripley Co.. 50 Church St. New Yan 
N.Y. (Res., 378 Chapin Court, Oradell. J 

Lioyp, Lroyp G. (Assoc. M. °47) Capt.. CEC 
U.S.N.R., (Retired); 3511 East First S : 
Beach 3, Calif oa 

Lour, ALpert Frovp (M. '47) Designing Engr 
The Jennings-Lawrence Co., Suite 538. Rowlands 
Bidg. (Res., 662 Sheridan Ave.), Columbus Ohio 

LonG, Ropert Francis (Assoc. M. ‘47) (¥ Vv 
Long & Co.. Cons. Engrs.), 1300 Coleord Bldg 
Oklahoma City, Okla. 

Lours, Leo, Ji® (Assoc. M. '47) City Enegr., City of 
Piqua, City Hall (Res., 911 Boone St), Piqua 
Ohio 

LUXION, Water Wriittam (Jun. °47) Research 
Fellow and Graduate Student, Lehigh Univ 
Fritz Eng. Laboratory (Res., 802 Linden St 
Bethlehem, Pa 

Lyons, Joun Epwarp (Jun. "47) Asst. City Engr 
City of Manchester, City Hall (Res., 16 Charles. 
ton Ave.), Manchester, N_H. 

Mack, Josern Harper (Assoc. M. '47) County 
Surveyor and Road Commr., County of Sap 
Diego, 306 Civic Center (Res., 4344 Thirty-fifth 
St.). San Diego 4, Calif 

MARSHALL, JAmMes Puitip (Assoc. M. '47) Bldgs 
Engr., Chesapeske & Potomac Tel. Co, 725 
Thirteenth St.. N.W. (Res., 2301 Forty-first St 
N.W., Apt. 302), Washington 7, D.C. 

Martin, Davip C. (Assoc. M. '47) Structural De 
signer. General Electric Co.. 1 River Road (Re 
1549 Union St.), Schenectady, N.Y. 

McA.itster, Francis Marron (M. ‘47) Col, US 
Marine Corps., Engr. Div., Depot of Supplies 
100 Harrison St. (Res., 1241 Grove St), San 
Francisco 17, Calif 


47) 110-39 


McEacuern, Cooper (Tun. 47) Engr. Asst., South 
Carolina Highway Dept., T. & SS, SCHD 
(Res., 3 Gibbes Court), Columbia, 5.C 


McKay, Paut Josern (M. °47) Dist. Constr. Engr 
State of Washington, Dept. of Highways. Box 
(Res., 1210 ““Y"' St.), Vancouver, Wash 


McMutian, Ronatp James (Assoc. M. ‘47) Ener 
Mer... Company Director, C. M. B. Constr Co 
Ltd., Longburn (Res., 30 Elmira Ave., Palmers 
ton North), New Zealand 


Montocomery, Wiittam Stack (Jun. '47) Asst. & 
Estimator. P.O. B. Montgomery, Builders- Engrs 
Box 923, Dallas, Tex 

Moore, Guenn Wiittam (M. ‘47) Lt. Col, US 
Army, Comdr., U.S.C. & G.S., 20th Engr. Topo 
Bn., A.P.O. 900, Care, Postmaster, San Francise: 
Calif 

Morcan, Russett (Assoc. M. '47) Hydr. Engr 
Ohio River Div., War Dept., Corps of Engrs 
P.O. Box 1159 (Res., 3950 Werk Rd_), Cincinnat 
11, Ohio 


Morris, Joun Josern (Jun. 47) Engr., Pipe Line 
Texoma Natural Gas Co., Fritch, Tex 


Murenuy, Ropert Wrirtam (Jun. “47) Draftsmao 
Stone & Webster Eng. Corp., 49 Federal St 
(Res., 362 Marlborough St.), Boston, Mass 


NACHMAN, BERNARD Mricnart (Assoc, M+ 
Asst. Office Engr., Allatoona Dam, War Dept 
Corps of Engrs., Box 531 (Res., 121 Luckie 5 
Cartersville, Ga. 


Nepousine, Rostistav (M. 47) Pres Ranney 
Water Collection Corp., 110 William St., New 
York, N.Y. 


Neioupours, Joun Owen, Jr. (Jun 47) Design ng 
Draftsman, Pennsylvania Water & Power \ 
Room 1512, Lexington Bldg., Baltimore Md 


Netson, Westey Rosert (M. ‘47) Asst Commr 
Bureau of Reclamation, Dept. of Interior, Wes" 
ington, D.C 


Nicnois, Ropert Lercuron (Jun "47) Graduate 
Student, A. & M. College of Texas, 407 Dancige 
Bidg. (Res., 2541 Rogers), Fort Worth, Tex 


ona an fee 
Nico.arpes, Mary (Miss) (Jun. '47) Semior —_ 
man- Designer, Ebasco Services, Inc., 2 Rector ~ 
New York (Res., 23-37 Twenty-sixth St., Astor 
i & A 
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7) Aes (S/W) is not only good engineering 
— but has special advantages in con- 
ts Col, structing small bridges and other 
un Fran large drainage structures. 
Hydr. I : In Armco-developed Muti PLATE 
» Cincia sections, the deep corrugations pro- 
» : e ample streneth with light weight. 
¢ lual plates are nestable — easy 
Fede : t sport and handle. They are de- 
= to the job site ready for quick, 
oe é roof installation by unskilled 
lime and labor savings reach 
| . 5 igh. 
7) 1 mple “twist-of-the-wrist” bolts 
r. "M tes together to form a rugged, 
; structure. No costly frame- 
: special equipment is needed. 
107 ng is done directly against 
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the metal and traffic is ready to roll. 


No curing, no delays. Native materi- 
als may be used for any type of head- 
wall desired. 

Specify Armco Murti PLATE as a 
time-saving, cost-cutting material for 


small bridges, culverts, stream enclo- 








sures, sewers, conduits and similar 
structures. These may be in the form 
of pipe, arches or pipe-arches. Write 
for complete information. Armco 
Drainage & Metal Products, Inc., 
1635 Curtis Street, Middletown, Ohio. 
Offices in principal cities. 


onainall 


Armco Mun PLATE 
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816 West Fifth St., 
East Garfield Ave., Glendale, 5), Cali! 


Crucer-Hansen, Paut VAaLoemMar (Ass 


Josern Norman (Assoc 


Warren Vicror 
E-505 First National 


NI@Lst 
Hubbell 


MeLrzeRr 


Cornel! '/niv Copenhagen, Denmark. 


THaver, Frevericx THomas 

>? & P.O. Box 423 (Res., 
os i Curtis, Agnoip (Jun. "36; Assoc. M. 
| 130 North Clark St 


Chicago 


City of Chicago 
6941 Highland Ave 


Board of Review 
THomas, WirittaAM Morey (Assoc 


Engr., Cleveland, Miss 
Francis M&ape 
Chas. H. Tompkins Co., 


County Court House, San Bernardino 
Eleventh St., Riverside), Calif 


Down, Gaytorp CLarK (Jun. "40; Ass 
. Miller-Davis Co., 1287 | 
, 1109 South Westnedge Ave.), k 


PANEK 
tee! Products Corp 
Minneapolis 
Minn 


2801 East Hennipin Ave 907 Sixteenth St., 

East Falls Church, Va.) 

THompson, THomas Francts (Affiliate 47) 

Drake, ALrrep C 

Shady Supervisor, Ford, Bacon & Davis Cor 
(Res., 811 Seventeenth Ave., North), 7 


47) Associate Materials 
Mer. and Editor, 


The Shawinigan Water & 
Box 6072, Montreal, Canada 


James Apert (Assoc. M 


Engr 
Bidg 


509 Boynton Terrace) 
Tenn 


of Dredging Section, Special FE; 
PHILLIPS The Panama Canal, 
Div Plantation Pipe Line ; Diablo Heights, Canal Zone 

ville (Res., 330 Julia Ave., 
Votraw, Georce JuLtan (Assoc 


(Henderson & Votaw), Worth Ave , Palm Beach, 


Erickson, Linne Fewrx (Jun ; 
State Bureau of Highway. 


PHILLIPPS Materials Laboratory, Boise, Idaho 


Herlihy 
! Winchester) 
Lout HAMILTON 
lopeka & Santa Fe Ry. Co 


ERLENKOTTER, RopertT (Jun 


Wevcker, Cuari_es Henry (Jun. '47) Instr. in Civ 
Lt. Col., Corps of Engrs., U.S. Army, T_D.T 


, Carnegie Institute of 
Technology, Pittsburgh 13, Pa 

West, Cart Muicanp (Assoc. M. '47) Bridge Design 

, State Dept. of Highways, Transportation 

Washington St.), 


Powrtu 
Kngr 
80 East 
Luella 

RANDALL 
Structural 
205 West 
Washington 

RATRIE 
Requardt and Associates 
14A Cedar Drive) 

Georce Simpson (Jun 

State Highway Comm 


Fackin, Murray (Jun 

tural Designer, O. H. Ammann, Inc 
Ave., New York (Res., 1820 Avenue N, Brooklyy 
ry 


Frank A. Randal! & Sons) 
Westerook, Axprs Marton (Jun. '47) Asst. Main- 
Gulf Atlantic Warehouse Co., 
P.O. Box 2588 (Res., Room 523, YMCA), Hous- 


Fipcer, Hagowp ALvIN (Jun. * 
Information Branch 
Energy Comm., P.O. Box E (Res., 105 Oglethory 
Place), Oak Ridge, Tenn 
FISSENHEISER, ELMER IRVING (Assoc. M 
'47) Associate Prof., Civ 
Technology; Chf. Structural Engr, Conrad 4 
9512 South Lowe Ave 


47) Designer, Whitman 


Westesy, Leonargp ALEXANDER (Assoc. M. '47) 421 


Warwick Bivd., San Antonio, Tex ‘ . 
Eng., Illinois Inst 


REMSBERG 
Grade 
Box 52 

RHODES 

FRIERSON, RosperRt Epwarp (Assoc. M. "34 


1230 Westover Ave.) 
'47) Head of Surveys Section, Maps and Survey 


{ Engr. Office (Res 

Norfolk ri , 

RICHEY 
Enger 
Blvd 
Ave.) 

RipPon, CHARLES STANLEY 

Bureau of Reclamation 


MARTIN WINKELMAN (Assoc. M 
Cromwell Ave., New York, N.Y 

Joun Tuomas, Jr 
A, Southern Calif. Gas Co., 
3288 Sierra Way) 


, 53 West Jackson 
6438 South University Westey Mices 
(Wesley Hall Contr.), Circle H. Ranch, Route 

Box 260, Brownwood, Tex. 
Harrop, LLoyp LARREN (Jun. "30; Assoc. M. "6 
'47) Project Supervisor, U.S. Dept. of Agri 
culture, Soil Conservation Service 
Denman Ave.), Coshocton, Ohio. 
Hecy, Wrii1aM ZoLTon (Jun. "35; Assoc. M 
Supt. of Constr., L. J. Immel Co., 3030 San Pabk 


Room 1303 (Res 





San Bernardino, Calif 


Engr Ready-Mix Concrete Co., Box 1408, Reno, 


Wyo 
ROBINSON 
Maintenance of Way 


Membership Transfers 
ACKERMANN, WiiitaM Cart (Jun. * 
, Temnessee Valley Authority, 

702 Union Bidg., Knoxville, Tenn 
ANDERSON, THomas WILLIAM (Jun 
‘47) Comdr., CEC, U.S_N., Quarters 66B, Great 


Western Maryland 


Rostnson, WiLLtamM GeTMAN 

& Constr. Corp , 

1.YV Leandro), Calif. 

Hooper, WiLct1AM THoMmAS FrRAncrs, Je. (Jun 
Assoc. M. '47) Asst. Prof. of Civ 
western Univ., Evanston (Res., Grayslake 

Jenkins, Josern Epwtn (Jun. "43; Assoc. M 

Joe J. Rady, Cons, Engrs 
Insurance Bldg., Fort Worth, Tex 

Lapug, Wriii1aM Epwarp (Jun 
Structural Engr., 

, 1012 Jay St. (Res., 


Bero Eng 
Lake St 
ROSENLUND 
Civ 

ey mour 


‘47) Teaching Asst 
of Minnesota (Res 


Minneapolis 14, Minn 
DRUMMOND (Assoc 


Manufacturers’ Promotional 
Service, 522 First National Bank Bldg. (Res., 
Elkmont Drive North East), Atlanta, Ga 

Henry RaymMonp (Jun 
Highway Bridge Engr., 
Public Roads Administration, 855 Phelan Bldg., 


RoOSSELLI ANDERSON, WENDBLI 
Draftsman 
of the 
York 16 

RoTu 
Lo 


D. Francis, Cons. Structura 





Jun. '38; Assoc M 
Engr., State Highway Dept., 
905 Madison St., Jonesboro), Ark 

LARGENT, WitttaAM Henry (Jun ‘ 
'47) Asst. Road Designer, State Highway Coma 


SCHARFFER 
Ave 
SCHENK 
Hostmark 
i718 


IRVING FRANCIS 
of Mapping and Zoning, Dept. of 


5009 Broadway), New York 34, N.Y 


SCHENLER, WitttamMm WALTER Joun WASHBURN 
Dept. of Cir Indianapolis, Ind. 
Roosrn Wi.iaM Archt., 188 North Main St 


SHAW 
snd Maintenance Engr., Wells Fargo Bank 


MAYFIe_p, GeorGe MALCOLM (Jun 
'47) Asst. Res. Engr., 
Field Office, Box 1471, Browr 


Merriam, Joun Larayetre (Jun 


Bld, 


LAVIN 
Archt 
University 


Agricultural & Mechani- 
cal College of Texas : 
Conservation Service, 304 West Fifth St 
, 237 North California St 
Box 135, Yucaipa), Calif 

Lyte Epwarp (Jun 
Structural Engr., 


SMITH 

\ CARSON, CHESTER PEYTON 
. Carson. Mitchell 

Smire 
Constr 
Box ¥88, Galveston 


CHRISTINSON, Kenneta Martius (Jun 
8019 Lake Shore Drive, Gary, Ind 


Moore, WALTER PARKER (Jun 


Expediter, Celanese Corp 
M. '47) Cons. Engr., 4605 Montrose Bivd., 1 


Portland 10, Ore 
Cops, WruttaM LAFAYETTE 
Structural Engr 
neke, 312 Burt Bidg 


SOMMER 


Moore, WiLt1amM WALLAce (Jun. "34; Assoc. M. + 

'47) (Dames & Moore), 417 Market 5t.. > 
Francisco 5, Calif 

Neer, CHaries Herpert (Jun 


SPARRBY 4702 Deere), Dallas 4 
L,eorge 


8602 Forest Park Jun. "34; Assoc. M. '47) Engr 
1S. Dept. of Agricul 


4224 North East Failing 


ington 
way Soil Conservation Service 
(Res., 380 Grove St., 
Carvin, Jr. (Jun 
'47) Care, Parrish & Co., Barranquilla, Colon 


SPELMAN, WILLIAM ANGELI 
Frederick 
Brooklyn 
chelle 


Hutrty Apams (Jun. ‘38; 
Howland, Hayes & Merry 


STEVENSON 
Col 
Constr 

San Francisco 


, 18 East Willow St 
RICHARDSON, Harotp WARD (Assoc, M 
'47) Executive Editor, Constr 
42nd St., New York 18 N.Y. 
RIscGe_uuTH, WALTER MELVIN (Jun 
M. '47) Constr. Engr., Fred J. Early 


Joun HARRISON (Jun 
Mechanical and Utilities Unit, 
; Veterans Administration, Branch 
STITH 5, Atlanta (Res., 117 Dunn St., Smyrna), Ga. 
Burns and McDonnell Eng 
Country Club Station 
Kansas City 


CRANDALL, Lronet LeRoy (Jun. "41; Assoc. M. '47) 


2915 Indiana Ave 
Junior Partner and Chf. Engr., 


Dames & Moore, 
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inket process the water is softened 

i turbidity removed. Color, taste, 

‘ odor, alkalinity, silica and fluorides 
Te jo, too! That's not all! Permutit’s 
ur Spaulding) Precipitator halves the 
space needed by previous designs 
‘ reaction and settling tanks, saves 
’e-40% on chemicals and slashes 
letention time 50%-75%! Permutit* 
tre available in sizes handling 





NEERING 





WATER SUPPLIES 


the modern, more efficient way! 
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Permutit (Spaulding) Preciritator re 
moves water hardness, dirt and color 
This new-design equipment cuts deten 
tion time, saves chemicals, and takes 
only half the space required by former 
methods. It's more efficient! 
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1000 gallons to 10,000,000 gallons 
daily. In order to solve their water 
conditioning problems, engineers 
everywhere are specifying 
PERMUTIT! 

For details of this modern, more 
efficient equipment write to 
The Permutit Company, Dept.CE10, 
330 West 42nd Street, New York 18, 
N. Y.,or Permutit Co. of Canada, Ltd., 


Montreal. * Trademark Reg Pat. C 


Permutit 


= FOR 34 YEARS WATER CONDITIONING 














ADVANTAGES OF THE 
PERMUTIT PRECIPITATOR 





* Short Detention Time 
* Lower Chemical Requirements 
* Absence of Settling 


* Elimination of Sludge Removal 
Equipment 


* Positive Agitation 
* Uniform Sludge Filter 


* Adaptability of Variable Rates 
of Flow 


* Distribution of Mixed Water 
* Low Turbidity 
* Lengthened Filter Runs 








HEADQUARTERS 














Co., 369 Pine St. (Res., 1680 Broadway, Apt. 3), 
San Francisco, Calif 

SaLemMan, Currrorp Ross (Jun. "29; Assoc. M. "36; 
M. '47) Highway Engr., Public Roads Adminis 
tration, P.O. Box 1559 (Res., 304 Ressiguie St.), 
Boise, Idaho 

Savyiter, Preancts Acpert (Jun. ‘37. Assoc. M. '47) 
Structural and Cons. Engr., 953 South Hope, 
Los Angeles 15, Calif 

Sriene, Rowert Marton (Jun. "37; Assoc. M. "47) 
Materials Engr.,. Cia MeGraw- Warren S.A., Box 
151, Cochabamba, Bolivia 

SrockmMaN, Cuagites Eowarp (Jun. "38; Assoc. M 
‘47) Cons. Engr., 8 Rand Bldg. (Res., 2825 Second 
St Baker, Ore 

TATLock, Myron Wuiso0n (Assoc. M. "38: M. °47) 
San Engr... Ralph L. Woolpert Co., 360 West First 
St. (Res., 2600 Salem Ave.), Dayton, Ohio 

Taycor, Asucey Breckinripce (Assoc. M. ‘23; 
M. '47) Supt. of Constr, Kansas City Power & 
Light Co., 1330 Baltimore Ave. (Res., 721 West 
19th Terrace), Kansas City 2, Mo 

raytor, Guy Harvey (Jun. 36; Assoc. M. °47) 
(Moffatt, Nichol & Taylor, Engrs.), 605 Concord 
Bidg., Portland, Ore 

Temeest, Joun Henry Assoc. M. '35; M. °47) 
(Wheeler & Tempest), 22'/: East First South St 
Res., 566 East 6th South St.), Salt Lake City 2, 
Utah 

Torrance, THomas Curtiss (Jun. "38; Assoc. M 
417) Design Engr., Chas. T. Main, Inc., 201 
Devonshire St., Boston, Mass 

Trivett, Actan Lirrece (Jun. "12; Assoc. M. ‘16; 
M 17) Engr. Canal Reconstruction, Water 
Policy and Supply Council, State Dept. of Con 
servation, 342 Academy St., Trenton (Res., 567 
Main St., Chatham), NJ 

Wetcn, Crarence Bennino (Jun. "38; Assoc. M 
17) Asst. to Works Mer, Bethlehem Steel Co 
(Res, 1107 North Franklin St.), Pottstown, Pa 

Wetry, Wiittam Roperrson (Jun, "45; Assoc. M 
47) Asst. Traffic Engr., State Highway Dept 
(Res., 405 West 7th St., Apt. C.), Austin, Tex 

Wipe, Harotp Arruur (Jun. '39; Assoc. M. °47) 
Asst. Dist. Airport Engr., Civil Aeronautics Ad 
ministration, 703 Grand Theatre Bidg., Atlanta 
(Res., 323 West Lyle Ave., College Park), Ga. 

Woop, Grorece McCaw (Jun. ‘31; Assoc. M. ‘39, 
M. '47) Chf., Reports Branch, Corps of Engrs 
Clock Tower Bidg. (Res., 1824 Twelfth St): 
Rock Island, Il 


Reinstatements 


Davipson, NorMan Bentiey, M., Engr., Valco, 
Inc., 811 M&M Bidg., Houston 2, Tex., read 
mitted Aug. 11, 1947 

Enocer, Agtuur Lupwic, M., Structural Engr., 
State Div. of Architecture, Public Works Bldg 
(Res., 3701 Nineteenth St.), Sacramento, Calif., 
readmitted Aug. 11, 1947 


Enoer, Artuur Luowte, M., Structural Engr., 
State Div. of Architecture, Public Works Bid 
(Res., 3701 Nineteenth St.), Sacramento, Calif,, 
readmitted Aug. 11, 1947 

Hatt, Loutrs Woopvrow, Assoc. M., Supt., River 
Constr. Corp., P.O. Box 21, Granite City (Res., 
141 Haller Ave... East Alton), Il, readmitted 
Dec. 16, 1946 

Roescn, Tusrornt., Assoc. M., 433 Beach 38th St 
Edgemere, N.Y, reinstated Aug. 11, 1947 


Smirn, SHerwoopv Bapocer, M., Chf., Protective 
Constr. Branch, Office, Chf. of Engrs. (Res., 2230 
California St., N.W.), Washington 8, D.C., re 
admitted June 16, 1047 


Tempceron, ALeXANDER SHANNON, Assoc. M., 
West Coast Mer., Midland Constructors, Inc 
Box 6999, Los Angeles 22, Calif., readmitted July 
14, 1947 

opp, Lazarus Houston, Assoc. M., Prin. Engr 
P.6), Chf. Strategic Logistics Section, Army 
Map Service, Corps of Engrs., U.S Army, Wash 
ington, D.C. (Res., 3268 South Utah St., Arling 
ton, Va.), readmitted May 19, 1947 


Resignations 


Barnes, Wiuitam Francis, Jr., Jun, 1676 Syracuse 
Parkway, Denver. Colo., resigned Aug. 28, 1947 


Camprece, Cryvpoe Cecnm, Jun, 2017 East 82nd St 


Chicago 17, Ul, resigned Aug. 27, 194 

Core, Jack Marton Lee, Assoc M., 405 South 
Hill St., Los Angeles 13, Calif., resigned Aug. 28 
1047 

DeRemer, James Stcas, Assoc. M., 330 East 19th 
Ave.. Apt. 10, Denver, Colo., resigned Aug. 27, 
1947 


Durant, Nicworas Joun, Assoc. M., 13 Bishops 
Park Road, Norbury, London, S.W., England 


resigned Aug. 27, 1047 


Faxut, Joseru, Assoc. M 49 Clarkson Ave., 
Brooklyn 26, N.Y., resigned Sept. 3, 1947 


Gowpy, Josern Scorr, Assoc. M., P.O. Box 3052, 
Houston |, Tex., resigned Aug. 27, 194 


Kenpatt, CLement, M., Washington Valley Road, 
Morristown, N_]., resigned Aug. 27, 1947 


90 


McCarn, Joun Ievine, = Assoc. M., 8200 Florida 
Bivd., Baton Rouge, La., resigned Aug. 27, 1947 


Notanp, Martin Davis, Jr., Jun., Los Alamos, 
N. Mex., resigned Aug. 26, 1947 


Owens, Craupe Parisu, M., 1223 Elmerine, Jef 
ferson City, Mo., resigned Aug. 27, 1947 


Suerrarp, Hersert Ramsey, Jun., 2910-B River- 
side Drive, Burbank, Calif., resigned Aug. 27, 
1947 


a. - —_ 


Recent Books 


(Continued from page 78) 

$4. Fundamentals, physical properties, and 
fluid statics are discussed in the beginning chap- 
ters, followed by a chapter on frictionless flow 
to lay the groundwork for a number of important 
principles arising therefrom. The principles of 
similarity and dimensional analysis are similarly 
considered, as important tools for future use 
The discussion of frictional processes leads to 
flow in pipes and open channels, and fluid meas- 
urements are dealt with. Considerable revision, 
including some condensation and the deletion 
of certain advanced topics, has resulted in a 
shorter book despite the addition of recent 
developments. The principal change is the 
+ eee of the original chapter on ideal fluid 
Ow 


EXPERIMENTAL Stupy or Structures. By A. J. 
S. Pippard. Edward Arnold & Co., London; 
Longmans, Green and Co., New York, 1947 
114 pp., illus., diagrs., charts, tables, 8°/4 5'/: 
in., cloth, $2.50; 9s. Based on a short course 
of lectures and demonstrations given at Oxford 
University, this volume attempts to interest 
students in the theory of structures. It consists 
of the presentation of the outstanding laws and 
theorems which are dealt with under the subject, 
and it gives examples of experiments which can 
be performed to supplement the lectures and the 
purely mathematical portions of a course. The 
use and effectiveness of small-scale models are 
well demonstrated 


Tue GUARANTER OF ANNUAL Waces. By A. D. 
H. Kaplan. The Brookings Institution, Wash- 
ington, D.C., 1947. 269 pp., 8x5 in., cloth, 
$3.50. This study was projected at the request 
of President Roosevelt for an official study of 
the annual wage under the auspices of the Ad- 
visory Board of the Office of War Mobilization 
and Reconversion in March 1945. The author 
believes that as the scope of the issue is extended 
to major sectors of the national economy, it must 
be studied in relation to the total economic 
setting which the guarantee of annual employ- 
ment and wages may entail. Thus his study 
has been focused on the longer-run implications 
of a general adoption of annual-wage agreements, 
rather than on appraisal of individual company 
plans 


INTRODUCTION TO THE THEORY OF Equations, 2 ed 
By L. W. Griffiths. John Wiley & Sons, New 
York; Chapman & Hall, Ltd., London, 1947 
278 pp., diagrs., tables, 8'/:5'/: in., cloth, 
$3.50. The important general theorems in the 
elementary theory of algebraic equations are 
developed from the particular to the general. 
Complicated proofs are separated into simpler 
parts for easier understanding, and other such 
clarifying procedures are used wherever it seems 
needful. Determinants and complex numbers 
are also dealt with 


Lessons tn Arc Wetpormnc, 3d. The Lincoln 
Electric Co., Cleveland (Ohio), 1947. 158 pp., 
illus., tables, diagrs., charts, 8'/25'/2 in., 
cloth. Price, 50 cents postpaid in the United 
States; 75 cents elsewhere. This series of 
lessons forms the basis of instruction in the 
Lincoln Are Welding School. Two basic types 
of courses are given—a first course in the funda 
mentals of arc welding, and advanced courses 
in alloy welding, sheet metal welding, and pipe 
welding 


MANUAL OF ENGINEERING DRAWING FOR STUDENTS 
AND DrarrsmMen, 7 ed By T. E. French; 
revised by C. J. Vierck. McGraw-Hill Book Co., 
New York and London, 1947. 694 pp., diagrs., 
charts, tables, 9'/:*6 in., cloth, $3.75. This 
revised and enlarged edition contains the usual 
information on instruments, drawing, dimension 
ing, sketching, perspective, maps, charts, graphs 
and diagrams A new chapter on illustration 
has been added, the chapter on perspective has 
been revised considerably, and the chapter on 
dimensioning expanded. Several new projective 
methods and explanations are included. When 
using this volume as a text, the author suggests 
the use of the McGraw-Hill Text-Films which 
were made specially to be companion material 
to the book 


MANUAL OF MATHEMATICS AND MECHANICS, 2 ed 
By Guy R. Clements and Levi T. Wilson. Me 
Graw-Hill Book Co.. New York and London, 
1947. 349 pp.. diagrs., tables, charts, 9X6 in., 
cloth, $3.25. In this revised text, the tables of 
differentials and integrals have been combined 


have been revised, and new materi» 
added on the applications of math tics 
certain engineering topics. A gk ry 

ve 


and expanded. The sections on cchanic, 
aS bees 


tables for use in courses in physics |, 
appended to meet special demands. 


Men And Voits at War. By John Ander 
Miller. Whittlesey House. Nowe, und Lon. 
don 1947. 272 pp., illus., 9X6 im. clork, gy 
This is the story of the General Electric Cy 
World Warll. It has been claimed t) t Generai 
Electric produced a greater variety o( comple; 
war equipment and was called upon to solve 
greater variety of difficult technica Problems 
than any other manufacturer. The Organiza. 
tion’s wartime accomplishments represented the 
work of more than 175,000 men and 
of whom many were singled out for special com. 
mendation by the Army, Navy, and other gov. 
ernment agencies 


PRACTICAL GUIDE TO PREFABRICATED Houses. By 
A. L. Carr. Harper & Brothers 
New York and London, 1947. 111 pp. iflus 
diagrs., 10'/,X6'/: in., cloth, §2.75 Giving 
examples of the work of 21 American prefabrics. 
tion experts, the volume presents an 
picture of the field. A history of prefabricatios 
is given and its advantages and problems are 
discussed. More than 100 photographs show the 
results that may be achieved by prefabri 
Facts about the companies and the type of hous 
they build are noted. A directory of compani« 
specializing in prefabricated houses, and a check. 
list of things to look for in buying a home ay 
included 


PRINCIPLES OF INDUSTRIAL ORGANIZATION, 6 o4 
By Dexte? S. Kimball and Dexter S. Kimball Ir 
McGraw-Hill Book Co., New York and London. 
1947. 531 pp., illus., diagrs., charts, 9x6 ip 
cloth, $4.50. A leading text in its field for mon 
than 30 years, this gives a comprehensiy 
treatment of the internal organization and pres 
cedures of industrial enterprises, and a coo 
sideration of industrialism from the broader 
point of view of economic organization in genera! 
The new edition is completely revised, with 
obsolete material deleted and much of the subject 
matter arranged for greater ease in use Ther 
is considerable new material on ownership, in. 
dustrial legislation, unionism, inspection, etc 
and a new section on job evaluation and mer 
rating. 


PROPERTIES OF ENGINEERING MATERIALS, 2 ed 
By G. Murphy. International Textbook Co 
Scranton (Pa.), 1947. 459 pp., illus., diagrs 
charts, —, 9'/2x6 = a $4.50. In 
dealing with the properties engineering ma- 
terials, special emphasis is placed upon th 
specific properties which are of major importance 
to the student of engineering. Material is pre- 
sented to emphasize the basic principles under- 
lying the behavior of engineering materials under 
conditions of usage. The behavior of materials 
under load, failure of materials, use of propertic 
in design, qualities other than strength, and 
control of the properties of materials are div 
cussed as well as the important specific materials 
themselves. 


SURVEYING INSTRUMENTS AND Mernops. By 
Philip Kissam. McGraw-Hill Book Co., Inc 
New York and London, 1947. 384 , illus 
tables, diagrs., charts, 9 <6 in., cloth, $3. The 
aim of the author has been to provide a bre 
but comprehensive course in surveying for 
students of all branches of engineering. Th 
construction, theory, and use of the transit aod 
level have been emphasized, and basic surveying 
methods are presented in detail. Contrary to 
usual practice, the transit is taken up befor 
the level—an arrangement adopted after many 
years of experimentation in the author's ows 
courses at Princeton University. 


Sympostum oN ATMOSPHERIC WBSATHERING Of 
CoRROSION-RESISTANT STEELS, presented at the 
49th Annual Meeting, American Society for 
Testing Materials, Buffalo, N.Y., June 24-2 
1946. American Society for Testing Materials 
Philadelphia (1916 Race St.), Pa., 1947. 85 pp 
illus, diagrs., charts, tables, 9X6 im., paper 
$1.50. The seven papers included in this volume 
give an up-to-date picture of the behavior of the 
so-called stainless steels when exposed to the 
atmosphere in various shapes and under vary 
conditions. Numerous illustrations and table 
increase the practical and ready application © 
the information presented 


WATER SupPLy AND Sewerace, 2 ed. By Ernest 
W. Steel. McGraw-Hill Book Co., Inc, New 
York and London, 1947. 666 pp., illus, tables 
diagrs., charts, 9X6 in., cloth, #. Recent 
vances in water works and sewerage practic 
have made this second edition advisable The 
present volume includes the 1942 U5 Public 
Health Service Standards for drinking we'* 
an improved and enlarged discussion of chionne 
and break-point chlorination: and the addites 
of the threshold odor test of water Recent © 
novations in water softening and water © 
rection in general have also been described . 
have improvements in sewage pumping © 
sewer maintenance 


WeLpInG Encyciorepia, 12 ed. Complete 
Revised and Reedited by T. B. Jeffers 
(Continued on page 92) 
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TD-18 with Bucyrus-Erie 
Hydraulic Bullgrader 
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When you buy an International Crawler and matched 
bulldozer from your International Industrial Power 
Distributor you get a completely integrated machine. 


LION in gener 
revised, w 
1 of the subiecr 
im use There 


ownershi;y 

ap All the equipment shown in the photographs has been 
designed by its manufacturer to meet the requirements 

ERIALS, 2 « 


Textbook ( established by International engineers. 


illus., diagr 


h, $4.50 Each bulldozer provides the benefits of its maker’s long 
gineering ma . s an, ° . 
ced upon the experience in building earth-moving equipment plus the 


jor importance 
laterial is pre 
neiples under 
laterials under 
wr of materia 
e of propertic 
strength, an 


features that make it an integral part of the International 
tractor for which it was built. 


This means that your International Crawler and equipment 











wp dee becomes ONE efficient machine for economical, profitable work. 
You cannot find a better buy. It’s the perfect combination 
ETHODS . . . 
wok Co., In of specialized power and specialized equipment. 
34 pp., illus pe pe pe q P 
h. $3.50. Th 
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surveying 
— INTERNATIONAL HARVESTER COMPANY 
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nued from page OU 
orginally Compiled and Edited by L. B. Mac 


kenzie Welding Engineer Publishing Co., New 
Vork S 1047 1024 pp., illus. diagr tables 
¥xO in fabrikoid $6.50 From abrasion 


to zirconium this standard reference work covers 
all term relating to the broad field of metal 
joining and cutting by the application of heat 
including heat treating processes and other 


allied ubjects Photographs, line drawings 
graphs, data table and equilibrium diagrams 
are extensively used to illustrate or amplify the 
text Various pertinent codes, standards, and 
pecifications are appended, and there is a 90 


page t of trade names with descriptive informa 


NEW YORK 
8 W. 40th ST. 





Men Available 


Civit,. ENGINEER Jun. ASCI 28 married 
Lt iz) CEC. US. Naval Reserve i years ex 
perience in city planning and municipal design 
nearly 2 years planning and supervision of design 
of air field Location anywhere in the United 
States or Hawa C.389 

Cirvm ENGINEER M ASC I railroad syp« 
cialist; ex-government official; high-grade man 
middle aged ha worked in several European 
countries and Australia. World traveler speaks 
German and French Available on short notice 
foreign a oment preferred top reference 
4 et) 








WANTED 


GRADUATE CIVIL ENGI- 
NEERS for power station, 
substation, and transmission 
structural engineering and 
design. Location, Western 
Pennsylvania. Qualifica- 
tions, experience record, 
and picture should be sub- 


mitted with letter of appli- 


cation. 


Write to: 
Box 125, CIVIL ENGINEERING, 
33 West 39th St., 
New York 18, N. Y. 














Books in the Engineering Societies Li- 
brary may be borrowed by mail by ASCE 
members for a smal! handling charge. The 
Library also prepares bibliographies, main- 
tains search and photostat services, and can 
provide microfilm copies of any item in its 
collection. Address _snquietee to Ralph H. ’ 
Phelps, Director, + —T Societies | 
ee 29 West 39th Street, New York 18, 

N.Y. 


naineering _oocieties 


PERSONNEL SERVI 


CHICAGO . 
211 W. WACKER DR. 








Positions Available 


Curer or Party, 25-35 preferred, civil engineer 
qualified for field party survey, light construc 
tion, open-pit mining and « ompetent in notes and 
office work Salary, about $3,200 a year Loca 
tion, Central Florida W -9437 


Project MANAGER, civil graduate, 40-50, with 
st least 10 years’ pier, bulkhead and waterfront 
construction experience, to supervise harbor im 
provements Must have had Latin-American 
experience. Salary $8,000-$10,000 a year 
Location, Venezuela W-9468 


Destener, civil graduate, with at least 5 
years’ heavy construction design experience, to 
design and lay out foundations and structures for 
rolling mill equipment Salary $5,000-$6,000 
1 year Location Pennsylvania, with probable 
10 to 12-month trip to Africa. W-9478 


ENGINEERS 1) Soil Mechanics Technician 
for research work. Salary, $3,300-$3,800 a year 
6) Assistant Professor to teach reinforced con 
crete and lead concrete research. Salary, $3,800 
$4,500 a year Location, Florida W-9523 


Orrice ENGINBER AND Estimator, 30-35, civil 
graduate, with at least 5 years industrial construc 
tion experience, for general contracting firm 
Salary, $5,000 $6,000 a year Location, Ohio 
W-9525-D 


ARCHITECTURAL DRAFTSMAN, thoroughly ex 
perienced, who knows building details. Must be 
neat and rapid draftsman, for consulting engi 
neer Write giving experience, salary desired 
ind submit sample of drafting. Location, Louisi 
ina W-9529 

ENGINEERS a) Rodmen, recent civil gradu 
ates, with or without experience for survey party 
Salary, $3,120 a year, based on a 40-hour week 
plus overtime (me-year contract Single status 
b) Electrical-Mechanical Field Engineer for in 
spection of electrical-mechanical installations 
Should have some construction experience. Sal 
ary open. Sleeping quarters and three meals a 
day. $1.50 a day Location, Iceland W-9536 


ENGINEERS a) Structura! Designer for high 
way and bridge work Salary, $4,200-$5,400 a 
year 6) Sanitary Designers for sewer systems 
and sewage disposal plants Salary, $4,200 
$5,400 a year Highway Engineer. Salary 
$3,600-$4,800 a year 1) Engineers experienced 
in water works appraisal work. Salary, $4,200 
$4,800 a year Location, Pennsylvania W 
9553 

INSTRUCTORS, civil graduates, to teach elemen 
tary and route surveying or other civil engineer 
ing subjects. Location, Alabama. W-9558 


SantTaRY Enornerr, 30-35, single preferred 
sanitary engineering training, preferably with 


tropical sanitary engineering experience Salary 
$4,800-$6,000 a year plus room and board 
Duration 2 years, possibly longer Location 


Dutch East Indies W-9572 

Destion Enorneers, 35-45, experienced in the 
field of water treatment, hydraulic systems, sew 
age treatment and sewerage systems, both storm 
ind sanitary Salary good, and opportunity for 
idvancement Location, Ohio W-9602 


EpUCATION COORDINATOR, civil graduate with 
at least 5 years’ experience in education and 
building products field to supervise commercia! 
courses covering lumber, brick, hardware and 
general building supplies. Salary, $3,500 a year 
New York, N.Y W 9606 





Location 





100 same AVE. 






tion rhe volume has been revised ; ugh 
in accordance with current practice an 
Your Crrv Tomorrow By G. ( T 
Macmillan Company, New York, 1947 10 9 
maps, 8'/4*5'/4 in., cloth, $2.50 1 a 
& a 


history of the growth of cities and u 1ethod 
used to combat decentralization, blight ~. 
and threatened fiscal breakdown com ses 

book. There is a description of effor -_— 


the past fifty years to cope with - 

problem. Housing, the money pr # ~ 
plans for the future rehabilitation of , an A. 
are discussed and special mention ; made a 


Boston's comprehensive plans for reor nization 








. INC, 


SAN FRANCISCO 


° 57 POST ST. 





PLANT Survey ENGINGER, graduate, with w 
least 5 years airport plant and equipment «& 
perience, to supervise construction and mainte 
nance facilities including personnel housing. Two. 
year contract — $6,000 a yous plus allow. 
ances. Location, Far East. W-9613 


ENGINEERS. Must report single status for one 
year. Should have knowledge of Spanish ( 
Construction Engineer, to 45, civil graduate, with 
at least 2 years’ experience on housing and indus 
trial buildings. Salary, $5,400 a year. (b) Sar 
veyor and Layout Engineer, to 30, civil graduate 
with some experience in the field and office ass 
surveyor and draftsman, to make surveys and 
building layouts, keep maps up to date, and to 
project and design water-distribution mains 


sewers, roads and grading Salary, $4,200 
$4,800 a year. Recent graduate without exper 
ence, $3,600 a year. (c) District Engineer, 5-4 


civil graduate, with at least 10 years’ experience i: 
field and office work covering construction 
housing, industrial buildings, roads, water supp 
sewers and other construction applying to 
fields. Should be able to direct both field an 
office work and conceive and design work. Ss 
ary, $6,000 a year Location, Venezuela. W 
9616 

CONSTRUCTION ENGINBER, civil graduate, 3 
42, with at least 10 years’ industrial plant cor 
struction and maintenance experience, to plar 
design, and supervise alterations and additir 
under direction of plant engineer Salar 
$6,000-$7,500 a year. Location, Brookly: 
N.Y W -9625()) 


Civ. ENGINEERS a) Construction Enz 
neers with experience in construction of petrol 
refineries and qualified to take responsible char; 
of large refinery construction projects. 5ta 
education, qualifications, experience, salary 
quirements and data available. (6) Construct 
Engineers with experience in construction of pe 
troleum refineries State education, qualilx 
tions, experience, salary requirements and da 
available. Location, Pennsylvania. W-0655 

ENGINERRS, under 35. (a) Structural En: 
neer for water, sewerage and power plant desig! 
6) Civil Engineer for street, airport and sim 
types of design Recent graduates wili be « 
sidered Permanent Write giving details 
education and experience. Location, Iowa. * 
UH36 

RESEARCH ENGINEER, to head research labor 
tory, experienced in laboratory testing techs 
of both concrete and steel, and familiar 
reinforced concrete design with ability to cat 
out research programs. Location, Middle 4 
lantic States. W-9661 


. 


This placement service is available to 
members of the Four Founder Societies 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service-——are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All! replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. 






October 1947 © CIVIL ENGINEERING 















uate, with « 
‘quipment ex 
1 and mainte 
1ousing. Two 
ar plus allow 
: 

I 


Status for one 
Spanish 
sraduate, with 
ing and indus 
rear b our 
civil graduate 
ind office as « 
> surveys an 
» date, and t 
ution Main 
lary, $4.20 
ithout exper 
igineer, 35-4 
experien 
mstructior 
water sup 
plying te 
oth field a: 
n work 
‘nezucla 


graduate 
ial plant 
‘mce, to { 
and a 

eer Sa 


ailabie to 
Societies 
tings, the 
at rates 
> rates 
ent non 
available 
for pay 
‘ants wh 
\ll_ replies 
numbers 
few York 
s in post- 
return of 


GINEERING 





MITH Impulse Turbines 


FOR HIGH HEADS, and wherever the head and water 
quantities available prohibit the use of reaction-type ma- 
chines. Ideal for installations in remote localities because 
of the ease with which the completed unit may be trans- 


















ee a = ported. The simplicity of design, facility of operation and 
exclusive SMITH greater dependability remove the necessity of skilled op- 
edventege. erators and attendants. Smith's solid-cast runner design 


provides the additional advantages of closer spacing of 
buckets resulting in increased speed and consequently, a 
decrease in the size of the turbine unit, as well as the gen- 
erator. Write for your copy of our Bulletin — "Impulse 


Turbines by SMITH!" 


S. MORGAN SMITH COMPANY 


YORK, PENNSYLVANIA 


POWER 4y SMITH 
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CATALOG DIGESTS 


of ENGINEERING and 
INDUSTRIAL Interest 





1 ACRA-COATING PROCESS 


Acra Instruments-—Latest booklet describes the 
\cra-Coting proce 1s apphed to optical lenses of 
ret raphr and irveying instruments It ex 
sins the advantages gained by reducing surface 
lection from optical systems This reduced 
flection and increased light transmission are 
lescribed im the voklet and demonstrated by an 
rr t | 


2 ADVANTAGES OF CONTRACT 
DEWATERING 


American Dewatering Corporation lwo booklets 


riefly sdvantages of contract de 
watering and trating and describing projects 
f rio types predrained in the past few years 


3 AIR INLET VALVES 


Simplex Valve & Meter Company— Announces 
1 bulletin on installation and operation of air 


niet valves Elimination of thin-walled gravity 
flow line collapse resulting from sudden drops 
nm pipe-line pressure is discussed The bulletin 
nelude nomographs and tables for accurate 


letermination of correct positioning, frequency, 
and size of air inlet valves required for trouble 
free operation of the gravity flow line Details 
f the principle of installation and operation, and 
the design and construction of the Simplex Air 
Inlet Valve are covered 


4 ain MOTORS 


Gardner-Denver Company—offers a catalog de 


ribing th rio ze and designs of five 
viinder radial air motors, their wide range of 
pplication for powering equipment where flexi 
vility, safety, and convenience of compressed air 


5 AIR RELEASE VALVES 


Simplex Valve & Meter Company—-The opera 


tion, construction, and essential requirements of 


uir release ilves are described in a new bulletin 
The booklet discusses dangers of air in pipe lines 
ancl the nly afe solution to the problem well 
lesigned, large capacity air release valves, which 
~perate continu ly and without attention 


Mail This COU 


CIVIL 
33 West 39th 


6 ANGLING BLADE BULLDOZER 


Caterpillar Tractor Company—The booklet out 
lines the structural advantages of the new cable 
controlled angling blade bulldozers which are de 
signed for use with the Caterpillar Diese! D&S 
and D7 track-type tractors It also emphasizes 
and illustrates, with model and cutaway views 
blade C-frame, brace, sheave, and push cap con 
struction and angling, tilting and lifting adjust 


ments possible Several job scenes of angling 
blade bulldozers in action are hown in the 
booklet 


7 AQUELLA AND CONCRETE MASONRY 


CONSTRUCTION 


Prima Products, Inc.—-offers a profusely illus 
trated bulletin explaining the principle upon 
which Aquella works to act as an effective water 
barrier on concrete masonry structures The 
balanced composition of the product, its ability 
to penetrate microscopic pores, its power of ex 
pansion during curing, and the firmness and dura 
bility of the coating it produces are some of the 
advantages of Aquella described in the bulletin 


8 THE BARRETT ROAD BOOK 


The Barrett Division—-The Barrett Road Book is 
a compilation of tables and information concern 
ing road construction and maintenance Tables 
of highway quantities are included and the various 
methods of using Tarvia Road Tar and Tarvia 
lithic Tar Concrete are described 


9 BETTER AND MORE ECONOMICAL 


CONCRETE 


The Master Builders Company--New 32-page 
book tells the story of Pozzolith and its benefits 
illustrates and describes cement dispersion; tells 
how Pozzolith cuts initial and upkeep costs; dis 
cusses controlled air entraining action of Pozzo 
lith: describes dispenser for easy, accurate use 
tells how to specify Pozzolith, and shows many 
pictures of structures illustrating benefits resulting 
from the use of Pozzolith 


PON ‘To-day 





New York 18, N. Y. 


Please have the literature indicated by the circled Catalog Digest numbers 
in the October 1947 issue sent to me, without obligation. 
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low these items. 
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C0 Am. Soc. C.£. Member 
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quests will be 





country. 


20, 1947, for readers in the U.S., but re- 
d to December 31, 1947, outside of this 


from readers 


- 


nc 
10 sitrumMINOUS CONSTRUCTION 
Barber-Greene Company —36-page Catal 
describing principles of operation erhae 
Greene Tamping-Leveling Finisher for iminos 


paving Six-page Bulletin MP expla ng B 
ber-Greene Maintenance Plant for ~s 
mixing, including material flow chart Deser; 
tive folder on Barber-Greene Hig Spach 
Bituminous Mixing Plant, including sp fications 
and dimension drawings of Barber-Greene Model 
837 Dryer, Model 866 Gradation Coniro} Unit 
Mode! 880 Hot Elevator, and Model 84s Mixer 


11 soRINGs 


Raymond Concrete Pile Company- 

‘Borings— Why and How,” tells a comprehensive 
story of Raymond's method of making soil inyes. 
tigations essential to the proper design of every 
structure 


12 BRIDGE DECKING 


Irving Subway Grating Co., Inc.—Catalog Pay 
contains illustrations, descriptions and engineer 
ing data on Irving Decking, the original open 
steel mesh Hoor—outlines features including road 
way safety in any maximum traction : 


13 Buckets 


Blaw-Knox— offers a catalog Kiving illustrations 
diagrams, and tables of Two-Line Lever Arm 
Buckets for rehandling, barge clean-up, generg 
purpose, hard digging, dredging, and other » 
dustrial uses 


14 CAST IRON PIPE 


R. D. Wood Co.—A 4-page illustrated leafy 
*‘Sand-Spun Pipe,”’ sets forth the merits of the 
pipe which is cast centrifugally in warm sand 
lined molds. This gives, as stated in the leafe 
freedom from stresses; greater elasticity; tough 
ness; and increased tensile strength which pe 
mits longer lengths, and thus fewer joints in th 
line 


15 CAST IRON PIPE DATA 


United States Pipe and Foundry Company—| 
Super-deLavaud Cast Iron Pipe Catalog contain 
specifications, weights and detailed dimension 
Super-deLavaud centrifugally spun Cast Ir 
Pipe—sizes available are 3 through 24 inches 
lengths 12 and 18 feet-—-for water, gas, sewer a 
industrial service 


16 CEMENT GUN 


Cement Gun Company—Bulletin 2300 describe 
the ‘‘Cement Gun’ and the uses of its product 
“Gunite This 72-page booklet contains deg 
and test data and descriptions of work done 
various types of construction from dwelling and 
factory buildings to that of dams, reservoirs, pre 


stressed tanks, sewers, tunnels, stacks a 
bunkers, steel encasement, mine and refractor 
work The use of ‘‘Gunite"’ for repairs to 


integrated concrete and masonry and for pr 
tion of steel against normally destructive 
tions is fully described 


17 CHAIN BELTS 


Chain Belt Company — A newly published bullet 
on REX Steel Fabricated and Cast Chains! 
Every Industry All the Company's standart 
chains are illustrated and briefly described. | 
addition, three pages of installation photograp= 
show typical examples of how each style REX 
Chain is applied in industry; two pages iilustratt 
standard attachments and their use; and one pag 
contains information on REX Cast and (# 
Tooth Sprockets 








There are 112 Digest items on 
pages numbered 94 to 112 
Read all items for the it 
erature of interest to you. 





Use This Free Service—Mail [The Coupon To-day 


94 
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ra FORT PITT BRIDGE WORKS 


General Offices, Pittsburgh, Pa. ... Plant at Canonsburg, Pa 


BRANCH OFFICES 


NEW YORK. WY 44 iex hl Awe COLUMBUS a 
LEVELAND - Bulk vB ding DETROIT. MICHIGAN New , 
HILADELPH PA ; 
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/', FASTER 
~: CUTTING 


‘ 
=) 


> : 
... With 


Clipper Masonry Saws 


Your Special Size and Shape Brick 






or Concrete Block can now be 
“Tailor-Made” at a moment's notice! 





The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardiess of hardness. 

Here are a few typical examples of 
the speed and accuracy with which 
concrete products and fire brick can 
be cut. 


This concrete 
block, converted 
into a special 
size,was cutcom- 
pletely in two in 
19 seconds. 





One of the many 
intricate cuts 
performed on 
first quality clay 
brick for heat 
treating furnuces, 
— made in 8 sec/ 


+. * 
Moh ES 








2 (Rotary Kiln 
Blocks, cut to 
: size for “key” 
bricks in rotary 
kilns, require on- 
ly 1 Osec.forcom- 
pletion of cut. 


r 





| 
| 


Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in 
12 seconds! ») 











CLIPPER MFG. COMPANY 
2806 Warwick, Kansas City 8, Mo. 
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18 cHEm-O-FEEDERS 

Proportioneers, Inc Bulletin describes ap 
plication of Chem-O-Feeders for chlorination and 
chemical feeding to municipal and private water 


supplic ewerage treatment and swimming 
pool Exclusive See- Thru” reagent heads per 
mitting visible inspection of all moving parts in 
contact with chemical solution, accuracy, positive 
displacement, smaliness of size, corrosion resist 
ance, and ability to operate under high pressure 
are advantageous qualities discussed in bulletin 


19 CHRISTMAS CATALOG 


Georg Jensen, Inc announces a new Christma 
catalog filled with novel, beautiful and exclusive 
gifts certain to please everyone, and particularly 
those who desire gifts that are “‘just a little bit 
lifferent such as the Arithmo, a fine 17-jewel 
wrist watch combining a slide rule which has all 


accuracy of the best pocket rule 


20 COATINGS 


Wailes Dove-Hermiston Divison-—-New 28-page 
handbook on Bitumastic Hot and Cold Applied 


Coatings for ol and gas lines, water and sewage 
pipe lines, water and storage tanks, hydro-electric 
projects, ships, and concrete and metal surfaces 
It contains a 2-page Coating Guide for various 
ther ervice 


21 COLD WEATHER CONCRETING 

Lone Star Cement Corporation—1\-page illus 
trated booklet giving detailed suggestions for 
minimizing winter concreting cost through the 


e of Incor-24 Hour Cement Contains actual 
» records where heat-protection costs were re 
duced by 50 with similar savings in forms and 
erhead Tables give mix proportions and 


ipproximate effect of temperatures on compre 
trength of concrete 


22 COMPRESSORS, PORTABLE AND STA- 
TIONARY 


The Jaeger Machine Company —Specification No 
IC-5 provides complete data on super-efficient 

Air-Plus"’ 2-stage, air-cooled compressors Por 
table, fast-trailing, models from 60 to 500-cu ft 
apacities gasoline or diesel powered De 
cribed in detail are advanced design and aircraft 
engine standards of manufacture plus giant illus 
trations of principal models Line includes elec 
tric-drive stationary models, skid-mounted, truck 
mounted and trailer models and the Travel-Air 


tractor mounted and powered outfit 


23 CONCRETE FLOORS 

Lone Star Cement Corporation—ié-page illus 
trated booklet describing methods and procedures 
for placing heavy-duty floors for new jobs as well 


1s resurfacing or patching old floors Contains 
detailed specifications, and outlines common con 
truction faults and how to avoid them Also 

ve method for resurfacing worn industrial 


floors over a week-end with Incor 24-Hour Ce 


ment, avoning plant tie-up 


24 CONCRETE MIXERS 


Chain Belt Company—The new REX 11S and 16S 
concrete mixers are described in a bulletin These 
new machines feature portability, high production 
ow over-all cost, dependability, easy operation 
and stream-lined appearance Mechanical details 
such as 3-way mixing action, chain drum drive 
shimmy skip, accurate water system, one man 
hitch, et« are plainly illustrated and described 
Complete specifications on all parts of the mixers 
ire also included 


25 CONCRETE PILES AND CAISSONS 


Western Concrete Pile Corporation—-An 8-page 

ulletin describes the various types of concret« 
piles and caissons Illustrations of each type of 
pile are shown with a description of the advan 
tages, carrying capacity and other characteristics 
Also included is a st of outstanding jobs executed 
by Western Concrete Pile Corporation 


26 CONCRETE PIPE 


Lock Joint Pipe Company——Technical and ds 
scriptive data in illustrated pamphlet form de 
scribing the design, manufacture and installation 
of concrete cylinder pipe, prestressed concrete 
cylinder pipe and subaqueous pipe. Illustrated 
pamphlets and charts explaining flow and leakage 
tests, joint designs and other technical matters 
Also a booklet tabulating the dimensions and 
weights of sewer and culvert pipe 
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racing cloth 
that defies 
time 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half o 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quolity 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings mode on 
Imperial over fifty years ago are stil! os 
good as ever, neither brittle nor opaque 

If you like a duller surface, for clear, horc 
pencil lines, try Imperial Pencil Tracing Cloth 
It is good for ink as well. 


IMPERIAL 
TRACING 
CLOTH 





SOLD BY LEADING STATIONERY AND DRAW 
ING MATERIAL DEALERS EVERYWHERE 
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NEW YORK WY 
CLEVELAND. OHIO 


NGINEERING 


BUILT TO GET 
MORE WORK DONE 
Weight: 40,000 pounds. 
Power: 2-Cycle General Motors 
Diesel — 163 hp. at flywheel. 


; Torque converter automatically 

he balances load and speed with- 

out gear-shifting. 

: a Speeds: 0 to 3.0 in low gear and 

—™ ¢ 0 to 7.0 in high; reverse, 0 to 5.5. 

. ; More traction, more ground con- 
tact, better balance. 





TRACTOR DiIVISston 


- | Us sC hualmers 


COLUMBUS, OHIO 
DETROIT, MICHIGAN 


Commercial Trust 8 


441 Lexington Avenue 


Bulkley Building 
PHILADELPHIA. PA 


Ne 





most POWERFUL | 














BUILT TO LAST LONGER 
WITH LESS UPKEEP 


Torque converter smooths tractor 
performance—cushions engine and 
transmission from shock loads. 

Simplified maintenance — major 
assemblies conveniently serviced 
or removed. Operating adjust- 
ments easily reached, quickly made. 

Reduced lubrication — greasing 
intervals lengthened throughout 

. . 1,000 hours on truck wheels, 
support rollers, front idlers. 

High clearance—over 16 inches. 





BUILT FOR EASIER CONTROL ~ 
GREATER OPERATOR COMFORT 


Torque converter eliminates most 
shifting. 

Hydraulic, finger-tip steering. 
Convenient controls, 
Self-energizing brakes. 

New type, adjustable split seat. 
Wide arm rests. 

Adjustable brake pedals. 

Full visibility. 

Comfortable foot rests. 

Clean platform. 


LLIS:CHALMERS 


oe MILWAUKEE i, U. S. A. 




















7PROPORTIONEERS? 


HEAVY DUTY CHEM-O-FEEDER 


Even if the watched kettle never boils you can have safe, pure 
water with %Proportioneers% Heavy Duty Chem-O-Feeder. This 
inexpensive, dependable chemical feeder will automatically purify 
up to a million gallons of water a day. Cross-connected to the 
starting switch of the main pump motor, the Chem-O-Feeder oper- 
ates exactly in step with the pump and sterilizes every drop of 
water. It feeds just the right amount of hypochlorite or other 
chemical — eliminates the unpleasant taste resulting from over- 
feeding, and prevents dangerous undertreatment. Write for 


Bulletin SAN-2. 





7 PROPORTIONEERS, INC. 7% 


14 Codding Street, Providence 1, R. I. 





27 CONCRETE PIPE FOR IRRIGATION AND 
DRAINAGE 


American Concrete Pipe Association A |100-page 
profusely illustrated manual on various phases of 
irrigation such as design and construction of 
irrigation pipe lines and appurtenances with de 
scriptions of many irrigation projects Also 


standard specifications and other pertinent data 
his book ts priced at $0.50 postpaid 
VB There is a char for this book M ake 
ks payab imerican Concrete Pipe 
\ tation 


28 CONCRETE PIPE LINES 


American Concrete Pipe Association A 300-page 
profusely illustrated manual describing methods 
of constructing concrete pipe lines, concrete pipe 
in American sewerage practice its use for drainage 
structures for highways, railroads and airports 
Also standard specifications and other pertinent 
data. This book is priced at $1.75 postpaid 


V.B The is @ charge this book M ake 


98 


teck payable the imerican Concrete Pipe 


29 CONCRETE PIPE LOADS 


American Concrete Pipe Association—presents a 
manual giving information and data compiled 
from the results of a series of full-scale tests under 
normal field conditions. Described are: testing 
procedures and apparatus, types of concrete pipe 
used. soil conditions, and methods of bedding 
and laying. Included, also, is a trench test chart, 
compiled by the Technical Problems Committee 
of the Association. This book is priced at $0.10 
postpaid 

V_B. There is a charge for this book. Make 
checks payable to the American Concrete Pipe 
{ ciation 


Return the coupon to-day! 


QQ ————— 
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30 CONDENSED LIFT TRUCK 


Hyster Company—Catalog pictures rit 
and lists specifications on the complet 
Lift Trucks, Straddle Trucks, and Mobi! 
which are all specially designed for oper n 
pneumatic tires which allow faster operat . 
rougher and steeper surfaces and make ea, - 
ing both for the load and for the operat: . 


31 CONSTRUCTION OF TUNNELS 


Armco Drainage & Metal Products, Inc. —7, 
efficient and economical construction of an under 
pass, conduit, or tunnel to provide undereround 
passageways for people, livestock merchandise o: 
utility lines is the subject of a new 24-page manual 
providing pictures and data on sizes and «} ipes of 
openings, conveyor tunnels, and availabic mets 
structures. Suggestions are given on floors. drain 
age, lighting, brackets and end treatment 


32 CONSTRUCTION EQUIPMENT 


Blaw-Knox—presents an illustrated catalog giviny 
basic data on steel street and road forms, concrete 
paving spreaders and finishing machines, bins and 
batchers, turntables, tamping rollers, concrete and 
clamshel! buckets, heavy steel forms, and stand 
ard portable steel buildings 


33 CORR-PLATE STEEL PILING 


Caine Steel Company—Catalog gives complet: 
specifications and shows application photo and 
descriptions of Corr-plate steel piling now being 
rolled from a new high-strength steel alloy. Ina 
series of bending, compression and tensile strength 
tests, piling made of the new alloy proved to be 
25% stronger than the same piling made of mild 
steel. Other tests showed the new alloy to have 
double the corrosion resistance, and thus an indi 
cated life of twice that of mild steel piling 


34 DEFORMETER GAGES 


George E. Beggs, Jr.—A practical method of 
solving indeterminate structures by elastic models 
is offered in the application of the s De 
formeter Gage, developed by Prefeane tiie 
E. Beggs. The model automatically takes inte 
account the effect of thrust and shear deforma 
tions, brackets, stress distribution around corners, 
etc. Descriptive literature on available Defor 
meter Gages and accessories, theory, and appli 
cation 


35 DESIGN FOR ARC WELDED STEEL STRUC. 
TURES 


Air Reduction Sales Company—A %00-page 
definitive work, the first of its kind to be pub- 
lished, was compiled by LaMotte Grover, M 
ASCE, a recognized authority in the field of struc 
tural welding. The book covers: fundamentals 
of design materials, inspection, estimating, engi 
neering control of welding and related operations 
electrode requirements, specifications for welded 
connections for all sizes of rolled beams, and « 
series of diagrams for rapid design of welded con- 
nections. The price of this book is $2.00 postpaid 
N.B. There is a charge for this book Mak. 
checks payable to the Air Reduction Sales Compan 


36 DIAMOND CORE DRILL 


Pennsylvania Drilling Company, Inc.—offers « 
folder illustrating a new light mobile Diamond 
Core Drill mounted on a jeep that moves fast 
and goes anywhere due to the short wheel base 
and narrow gage which facilitates passage through 
woods and over rough ground. How it provides 
fast drilling and can be removed in a few minutes 
thus releasing the jeep for general use when dni! 
is idle, is also described 


37 DIAMOND CORE DRILLING 


Pennsylvania Drilling Company, Inc.— introduces 
a folder illustrating the methods used in Diamond 
Core Drilling for obtaining and preserving core 
taken from bore holes in prospecting for coal and 
minerals, and in connection with test borings for 
bridges, dams and buildings 


38 DIESELS BUILD THE HIGHWAYS OF 
TOMORROW 


Caterpillar Tractor Company—Liberally ‘lustre 
ted with active job scenes, the 16-page color publ 
cation shows Diesel track-type tractors, equippee 
with straight or angling type bulldozers perform 
ing pioneering, short haul and heavy road work 
equipped with scrapers formedium haulsand 
ing; Diesel powered wheel type tractors fo 
speed, long hauls; and Diesel motor graders for 
haul road maintenance, backsloping aod 0 
finishing. It points also to Diesel engine a 
stallations in draglines, shovels, compressors, 4% 
crushing plants 
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“Impossible” is a word that is not recognized by engineers. To dam a mighty 


= - 
EST § river, tunnel under it or suspend a bridge across it—things such as these that once 
— seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought : 
into action. 
: Keuffel & Esser Co. is proud to have played so large a part in making such in- 
pe struments widely available. In this way K & E equipment and materials have been 
ce € partners of the engineer and draftsman for 80 years in shaping the modern 
ra 
world. So universally is this equipment used, it is self-evident that K&E have 
played a part in the completion of nearly every engineering project of any 
of magnitude. Could you wish any surer guidance than this in the selection of your . 
chandinm own “partners in creating’’? 
nd shape Not only for construction and building, but for setting up precision machine | 
al Det . . . . . . . 
lors. dra tools and long production lines, in the fabrication of large ships and aircraft, 
experienced engineers know that they can 
@ e rely utterly on K & E transits and levels. 
ta r = . . . 
et ~~ r T r c rs ; mr) ¢ re Cj Tl ry Coated lenses for increased light transmis- 
een an . sion, precision-ground adjusting screws, 
ee chromium-coated inner center and draw 
tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
_— these typify the advanced design of these instruments. 
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Thousands of Mathews Hydrants have been in continuous 


service for three quarters of a century. It's the way 


they're built 


Take the valve assembly, for example. The drain 
valve, positive and automatic, is an integral part of the 
guide and the upper main-valve plate. Keyed to the 
hydrant stem, it moves vertically with the main valve. 
As the main valve opens, the drain valve closes the orifice, 
and vice versa. The main valve, true compression type, 
opens against, and closes with, the pressure; there is no 
strain, no leakage—even if the hydrant should be broken 
in traffic. The assembly being cone-shaped, the water 
can be turned on or off gradually—no water hammer, 


minimum friction, minimum deposit of sediment on the 


valve seot. 






Mathews have long been the leading hydrant the 


world over. Irsist that your community have the extra 


protection of this famous make. 


minimum. 





OTHER FEATURES OF MATHEWS LEADERSHIP 

Head can be rotated a full circle, on swivel flange + Replace- 
able head permits change in nozzle ovtlets + Nozzie levels 
can be raised or lowered without excavating + Barrel screws 
into bronze bushing in elbow + Operating thread (easily ac- 
cessible) is only part that needs oiling + Stuffing box plate cast 
integral with the nozzle + Shield operating nut keeps out dust, 
rain, sleet + Maintencnce and repair expense kept to the 


MATHEWS HYDRANTS 


Wade by R. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING, INDEPENDENCE SQUARE, PHILADELPHIA 5, PA. 


Manufacturers of Sand-Spun" Pipe (Centrifugally Cast in Sand Molds) and R.D.Wood Gate Valves 


39 DIESEL CRAWLER TRACTORS 


International Harvester Company——This 48-page 
two-color catalog illustrates and describes in com 
prehensive detail four models of International 
crawler tractors Action photographs and de 
scription serve to list some of the applications of 
this equipment The catalog describes engine and 
chassis design and construction on each model 
with a wealth of detail. IUllustrations of me- 
chanical features include phantom views, cross 
sections, and straight photographs. Operating in 
formation and complete specifications are also 
included 


40 DieseL on 


Standard Oil Company —New 12-page booklet 

Nonpareil Diesel Oil Available in Regular 
and Heavy Duty Types."" This booklet gives a 
brief description of the product and its advantages 
for Diesel power units in all engineering applica- 
tions It contains oil maintenance tips. One 
of the outstanding features of this booklet is the 
very helpful listing of jacket water temperatures 


100 


as recommended by leading Diesel engine manu 
facturers. A maintenance booklet of value 


41 DOORS, STEEL ROLLING 


Kinnear aa Company—The advan- 
tages, the economy, the construction features, 
and the general specifications of the various types 
of Kinnear wood and steel upward-acting type 
doors are fully discussed and illustrated in a new 
catalog and data book just published. Known 
as Bulletin 48, it gives information on insulation 
clearance requirements, methods of operations 
and controls, as well as the adaptability of the 
doors for many types of uses. This 40-page illus- 
trated catalog is a valuable reference for anyone 
interested in building or building maintenance 


Make full use of this CATALOG 
DIGEST SERVICE. Mail the 


coupon on page 94 to-day. 





—>kkk——————————————E_——- 
CATALOG DIGESTS 
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42 DUSTLESS MASONRY SAW 
Clipper Manufacturing Company— announc: 


‘ . a 

Dustless"’ masonry saw with dual contro! a 
tures described are: multiple, forced, and o:« Ij, 
tion cutting, foot pedal control, pressure equ 


ball bearing conveyor cart, snap-on blade 
seven pivot positions, stabilizer control, full \ :sion 
of cut, streamlined blade guard, self-pr 
pump, and totally enclosed motor 


43 EARTHMOVING 


Caterpillar Tractor Company—shows what ix 
equipment and auxiliary units can do in big and 
smal! earthmoving operations in a new 16 page 
booklet Diesel track-type and wheel-type trac. 
tors with appropriate trailed units, bulldozers 
and scrapers, Diesel motor graders, Diesel engines 
and electric sets are pictured in active job scenes 
as prime movers or as power sources for other 
equipment for the many and varied types of earth 
moving activities 


44 ELECTRIC FISH SCREEN 


Electric Fish Screen Company— A new illustrated 
single sheet describes the Burkey method of posi 
tive fish control, employing specifically engi 
neered electrode systems energized by electronic 
generators Designed to prevent fish from enter 
ing hydro-electric plants, water systems, and 
pumping stations as well as to fence fish within 
lakes and private preserves. The control! unit is 
harmless to marine life. 


45 EQUIPMENT FOR CONSTRUCTION 


Hyster Company—-Catalog describes products 
adaptable to construction when mounted on 
‘Caterpillar’ track-type tractors. How the 
Hystaway machine, which combines a dragline 
clamshell, and crane with the ‘Caterpillar’ trac 
tor, can be used with the D8 model as well as the 
D7 and D6 model tractors is thoroughly ex 
plained. 


46 ENGINEERING PROPERTIES AND 


APPLICATIONS 


International Nicke! Company, Inc.—Ni-Resist 
revised——36 pages. well illustrated. This booklet 
gives detailed information on the physical and 
mechanical properties of this widely used cast 
nickel alloy. Performance under a wide variety 
of industrial conditions involving corrosion, heat 
and wear is described. Corrosion data for 400 
corrosive media are presented in tabular form 
Completely indexed 


47 ENGINEERING, SURVEYING AND 


BUILDING INSTRUMENTS 


David White Company——-An extremely detailed 
beautifully illustrated book containing 217 pages 
of information on all types of surveying, building 
and engineering instruments and accessories. In 
cluded in the catalog are the hundreds of office 
and field equipment items also available—such as 
drafting papers, slide rules, tables, drawing ™ 
struments, scientific books and many others 


48 EQUIPMENT FOR FIRE PROTECTION 
M & H Valve & Fittings Company—This catalog 


covers Underwriters and Factory Mutuals 
approved fire hydrants, gate valves, indicator 
posts, check valves and underground fittings used 
in connection with automatic sprinkler and pri 
vate fire protection systems 


49 FORM CLAMPING AND TYING DEVICES 


Universal Form Clamp Company—-The Com 
pany’s many form clamping and tying devices 
building specialties, accessories for reinforced 
concrete, road accessories and its Uni Form 
system of wall form construction are covered '® 
Catalog 902, 40 pages 8'/; by 11 inches. A sec 
tion of particular interest is Design for We! 
Forms, with its accepted table on the proper 
spacing of studs, wales and ties Additionally, 4 
new illustrated brochure on the Uni-Form Foun 
dation Panel describing its use m residential 
building is available 
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Reminds me of my Rex Pump! 
j 
A Rex “Easy-Flow” Pump is alwaysinthe prime proper maintenance of vacuum. When wear 
17 pag of life, thanks to its exclusive adjustable air takes place, the plate can be easily and inex- 
ies, n- peeler. For the priming efficiency of any self- pensively replaced, restor- 
~saeh 0 priming pump is dependent upon its ability to ing original performance. 
Ler see ai > 4 > > - oe 26 ~ 
peel air from the impeller. Rex assures top For all the facts on Rex, | 
ficiency » lifeti wause ‘ ey 
a for the lifetime of the pump because y,, pumps with the built-in 
2N R -X é 4 q > é é i ; ee : r ” | 
eS ex has the only peeler that can be adjusted to Roustaia of Youth.” see | 
u a Cc ym “ sz 4 re 
dicate ompensate for wear. your local Rex 
toe And, as a further aid to efficiency, Rex Pumps Distributor or write 
have a replaceable steel wearing plate that direct to Chain Belt 
. . . . , ' 
maintains the close tolerances between the side Company, 1688 W. Bruce 
DEVICES of the impeller and the volute so necessary for Street, Milwaukee 4, Wis. 


nv Fon CHAIN BELT COMPANY of MILWAUKEE 


CONSTRUCTION MACHINERY 
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OPEN STEEL FLOORING 


50 FOUNDATIONS 


Drilled-In Caisson Corporation—Literat de- 
scribes foundation columns anchored ; cock 
sockets; heavy column loads carried o, ngle 
caissons; penetration through any type of sj 
rock at any depth; examination or rock cag 
made; economy in time and labor; foun:ation 
bonded in rock; description, design, specific .tions 
technical data 


§1 FOUNDATIONS AND HEAVY CONSTRUE. 


TION 


Spencer, White & Prentis, Inc.— Literature on the 
construction of difficult and unusual foundations 
description of concrete-filled steel tubes driven tg 
rock, including technical data, performance and 
installation, description of Pretest Underping 
and the application of the Pretest Method to con. 
struction other than foundations; Pretest founds. 
tions; caissons; foundations under existing build. 
ings; shoring and moving buildings. 


§2 FOUNDATIONS AND SOIL BORINGS 


MacArthur Concrete Pile Corporation—'A s 
cial Pile for Every Condition” constitutes a brief 
description of the MacArthur literature on foun. 
dations. In asbooklet and a recent leaflet are de 
scribed the compressed straight-shaft pile, the 
compressed pedestal pile, and the permanent cased 
pile. Included in the booklet are a brief deseri 
tion of pile driving problems, mechanics of driy- 
ing, and speeial notes and engineering informatiog 
on cast-in-place concrete piles 


53 GASOLINE AND DIESEL INDUSTRIAL 
WHEEL TRACTORS 
International Harvester Cempany—Selection of 










































the right tractor for your job is simplified by a 
agonal « a 6 aa tet Safe Ste t} / new catalog of International Wheel Tractors 
diagon il and | hape with Safe ty ote ps- Ask for Bulle tin 1140. which is now available ~~ 24 page, 
. om . . arr . - ~— 2-color catalog lists many of the applications for 
DRAVO CORPORATION, NATIONAL DEPARTMENT which International —— Tractors are used 
nena . « and illustrates some of the matched equipment 
1103PITT BANK BLDG.., PITTSBURGH 22, PA. available with them. Three models of heavy- 
. anesE duty tractors powered by gasoline engines which 
( Distributor for THE TRLLOK COMPANY ) can be equipped to burn kerosene or distillate are 
completely described and illustrated. All specifi 
cations are given. 
/ WT TH St i ’ 54 GENERAL WELDING AND CUTTING 
RIG: ROUGH THETR PLANS Naturally you want a_ tracing PRODUCTS 
° Ia» > . 
THEYRE OW Pé£ L£-X/. oe cloth that’s truly transparent — lor Air Reduction Sales Company— announces a new 
> > vo ‘ . , iNi- 64-page, general welding and cutting products 
THE SETTER TRACIWG CLO7H greater speed, penne and — catalog Profusely illustrated, this catalog e 
mum eyestrain. That's why you'll divided into two sections: one for oxyacetylene Str 
: Lt , welding and cutting gases, equipment and sup des 
just naturally want to use PEL-X plies; the other for arc welding machines, ac 
rracing Cloth all the time, once cessories and electrodes. The last ten pages of * Fas 
. : the catalog are devoted to specially compiled FO! 
you try it. electrode price lists FO! 
But Transparency isn’t the only 55 HEATING, DIRECT FIRED : ~ 
' . Dravo Corporation’s illustrated catalog 
reason for the popularity of this aenestegn ‘tha Tone Cammnan ae ies mesh 
tracing cloth. It also gives you Heater for industrial and commercial buildings 
“a: 4 An outstanding development in open space heat box 
maximum erasability with mini ing, the Dravo Counterflo Heater burns gas or oi! pen 
: " . ’ »-page bulletin discusses heating ™ 
mum feathering. Why not try She twelve-page . ’ 
general and describes the efficiency in combustion ° 
PEL-X — now, today? PEL-XN heat exchange and distribution of Dravo Counter Spe 
; . flo Heater. It also describes the use of stainless laste 
water-repellent, white pencil trac- steel for combustion chambers with 
loth is at your dealer’ 
ing ciotn 1s a o "AieTS now. ° Th 
e 
56 HIGHWAY MATERIALS AND METHODS oon 
OF SAMPLING AND TESTING ( 
American Association of State Highway Of- 
' 
cials—New revised fifth edition contained m - 
clothbound volumes, 6x9 in Official specihca 
tions are given for state, county, city and consult 
ing engineers highway contractors, mater if 
manufacturers and libraries. Price 36.00 > 
umes not sold separately 
V.B There is a charge for these book ° 
“a make checks payable to American A 
WITH A CAPITA FOR TRULY mabceenieces 
ITAL R TRULY ccm, 
57 HYDRANTS AND GATE VALVES 
FOR BETTER PLANS . . . Better Plan on PEL-X Tracing Cloth . > D Went Ga,--a. ahi eee | 
warte earcisent Modernized Hydrant,” gives detailed descr! ne 
i i of its various features, with numerous phe y 
Current Holliston Production includes: TRACING CLOTHS, COATED and “> até graphs and sectional views to clarify ext 
IMPREGNATED FABRICS, INSULATING CLOTH BASE, SEPARATOR cing 2” Appropriate space is devoted to the removab! = 
CLOTHS, MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN barrel, containing all the working parts, te '™ a 
LABEL and TAG CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH. completely revolving head, and to the Sand-5p™" 
protection case. A portion of this -s aiet ©* 
illustrated treatment of gate valves that st#)” 
THE HOLLISTON MILLS, INC. Norwood, Mass. CHICAGO - NEW YORK liable under severe service conditions ’ 
Concrete 
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~ ARE YOUR FORM COSTS HIGH? 
Save... with UNI-FORMS 


Ba 
- een 
* 


. 
- 
¥ Window boxes 


nailed directly 


to forms 


{ Reinfarcine 
steel is easily 


placed 
Anchor siot 


nailed directly 


to forms 


ONE SIDE OF 
WALL COMPLETELY 
ERECTED, LINED 
AND BRACED 


“4 


ONLY THE UNI-FORM SYSTEM OF 
WALL FORM CONSTRUCTION HAS 
ALL THESE ADVANTAGES: 


Structural strength of a steel form PLUS a much 

desired nailing surface. 

Faster erection—easier stripping—because UNI- 

FORM Ties quickly and easily tie and lock UNI- 

FORMS into a tight, rigid form. 

Requires one side alignment and bracing—saves 

25 to 50% time, material and money. 

One side of the form is erected—box-outs, window 

boxes, conduit, ducts, etc., nailed directly to the 

panels. 

Special forniing requirements — brick ledges, pi- 

lasters, offsets, etc., are quickly and easily handled 

without “special” materials. 

The lowest material and labor cost of any other 
method of forming for concrete 

construction, 


PUMPCRETES 





. 
Projecting Ties 
ready to re- 
ceive closure 


forms 


Stock length 
liner materials 
—no culting 
required 


ALIGNMENT 
AND BRACING 
REQUIRED ON 
! SIDE ONLY! 


Pilasters easily 
formed using 
3-loop UNI- 


The UNI-FORM System of Wall Form Construction 
is saving building time and costs on 
every type of concrete construction: 
HOUSING * SCHOOLS * HOSPITALS * FACTORIES 
THEATRES * STADIA * SEWER & WATER SYSTEMS 
TREATMENT AND DISPOSAL PLANTS 


Concrete Forms + Form Ties + Brick Ties - Reinforcing Steel Supports and Building Specialties 
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HYDRANTS 
& VALVES 


Pipe Line 
Accessories 
for 
Water Works 

and 
Sewage 
Works 






















Write 


for 
Catalog 
Ne. 4 


VALVES: A.W.W.A. type iron 
body, bronze mounted with dou- 
ble-disc parallel seat or solid 
wedge type. Non-rising stem, 
outside screw and yoke, or with 
sliding stem and lever. Also fur- 
nished hydrauli- 
cally operated. 


Square bottom type 
operates in any 
position. 


HYDRANTS: 
Standard A. 


W.W.A. ty 
approved ey 
Underwriters 
and Factory 
Mutuals. 


M & H PRODUCTS 
INCLUDE 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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58 Holst DRIVE 


Genéral Electric Company—This drive is recom 
mended for hoists which handle a wide range of 
loads, and where accuracy, speed, refined per- 
formance, and safety are important. It provides 
maximum speeds in the raising and lowering of 
the empty hook, automatically controlled speeds 
in hoisting or lowering safe overloads, and an in- 
herent stall characteristic which prevents the lift- 
ing of excessive overloads Its advantages on 
overhead traveling cranes, hammerhead cranes, 
cargo winches, revolving derricks and other hoists 
are described in the booklet ‘‘Maxspeed Hoist 
Drive,’ which also reports on the performance of 
this drive in speeding concrete placement 


59 tHE HORTONSPHERE 


Chicago Bridge & Iron Company——Announces the 
publication of a new booklet describing the ad 
vantages of storing highly volatile liquids in 
Hortonspheres to reduce evaporation losses 
Charts making it possible to determine the vapor 
pressure of the product to be stored at a given 
temperature, and the correct storage pressure re- 
quired to prevent standing losses from volatile 
liquids are included in the booklet 


60 THE HORTONSPHEROID AND 


HEMISPHEROID 


Chicago Bridge & Iron Company—-A new 16-page 
booklet describes the reduction of evaporation 
losses from motor and natural gasolines by storing 
them in Hortonspheroids or Hemispheroids 
Cut-away drawings showing general design of 
noded and plain Hortonspheroids and Hemi 
spheroids, and a standard capacity table are also 
included in the booklet 


61 IDLERS, BELT CONVEYORS 


Chain Belt Compan A new 26-page bulletin on 
the complete line of Rex Belt Conveyor Idlers 
Photographs, tables, charts, diagrams and cut- 
away views are used profusely toillustrate and de- 
scribe the items. The first section is devoted to 
the proper selection of idlers. A large two-page 
cutaway illustration shows details of construction 
of Rex Idlers. There appears a section on special 
application idlers, and a two-page spread on Rex 
Belt Conveyor Accessories. Included are photos 
and illustrations of the two newest Rex Idlers— 
the Impact-Cushioning Troughing Idler and the 
Rubber Covered Spiral Return Idler 


62 INFILTRATION COLLECTORS 


Ranney Method Water Supplies, Inc.-A seven- 
teen page booklet, entitled ‘Industrial and 
Municipal Water,’’ describes the basic principles 
involved in the design and construction of hor- 
izontal infiltration collectors. Included are a list 
of completed installations and reprints of several 
technical articles which summarize actual oper- 
ating experience. Four diagrams and cight con 
struction photographs illustrate the text of the 
booklet 


63 LEROY LETTERING BOOKLET 


Keuffel & Esser Co.—-A Leroy Lettering Set 
enables any draftsman to do perfect lettering 
with speed and ease Fully illustrated, this 
booklet Al3) gives complete information on 
Leroy Lettering Sets, Templates, Scribers, Pens 
and accessories. Besides the regular Leroy alpha 
bet templates, several new templates of practical 
values are illustrated and described. These in 
clude Map, Welding and Electrical Symbol Tem 
plates, Isometric Drawing Templates, Reversed 
Gothic, Condensed Gothic, Outline Gothic, Chel 
tenham and Greek alphabet templates 


64 LimiTORQUE AUTOMATIC CONTROL 


Philadelphia Gear Works, Inc.——presents a new 
catalog pertaining to Limitorque Automatic Con 
trol, a mechanically actuated device for the opera 
tion of valves on steam, air, gas, water and oil 
lines. The simplicity of the mechanism, the ease 
and convenience of operation, and the adaptability 
to existing equipment are some of the advantages 
of the device discussed in the catalog 


65 MECHANICAL PIPE JOINTS 


R. D. Wood Co.—A 4-page leaflet describing 
mechanical joints that meet the requirements for 
permanent tightness of pipe joints under condi- 
tions of deflection, expansion, contraction and 
vibration. They are designed for high-pressure 
lines for oil, gas, water, steam, or chemicals 


The coupon is not good after 
the deadline. Return it to-day! 


WV, 


| 





4 LAYNE UNITS FOR 


W. MONROE, LA. 


The city of West Monroe, Louisiana wil 
soon have four complete Layne Well Water 
Supply units and an adequate supply of water 
to fulfill the needs of a growing and thriving 
oil metropolis. The first two were bought on 
confidence in the name Layne . . . but the 
third and fourth purchases were based upon 
known knowledge of how Layne Well Water 
Systems perform. 


West Monroe city Officials know the cost 
of operating these systems, how they keep 
steadily on the job with little or no upkeep 
cost... and how they fulfill every claim made 
by Layne. 

Layne Well Water Systems are extre 
rugged in quality and always give complete 
satisfaction. 


For literature address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tennessee 


@ PUMPS for wells, takes, rivers, 
reservoirs, irrigation—or for any ust 
where large quantities of water 
must be produced at low cost. Sizes 
range from 40 to 16,000 gallons per 
minute. Write for Layne Pump 
Catalog. 





WELL WATER SYSTEMS 


vertical turbine pumps 
-Arkansas Co 
AFFILIATED COMPANIES: Layne .s 
Stuttgart, Ark. * Layne-Atlantic Co. Norfolk. ¥® — 
Layne-Central Co., Memphis, Tenn 
Co., Mishawaka. Ind. * La Monroe 
Chartes. La * Louisiana Well Co., Monroe ov «e 
Layne-New York Co., New York City * Layne —— 
“o.. Milwaukee, Wis. * Layne-Ohic Co a laa Tex 
* Lavne-Pacific, Inc., Seattle. Wash 
Co.. Houston. Texas * Layne-Wes 
City. Mo. * Layne-Western Co. of Minn podem, Ont 
Minn. * International Water Supply Ltd., Londo™ 5’ 
Can. * Layne-Hispano Americana, 5. A., Mexic® 
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NEW 


A. A. S. H. O. 
SPECIFICATIONS FOR 
CONSTRUCTION 
BITUMINOUS SURFACING 








« You Are A— 


| cITyY OFFICIAL— 


COUNTY OFFICIAL— 


STATE OFFICIAL— 


HIGHWAY CONTRACTOR— 


and 
Bituminous Surfacing is 
One of Your Responsibilities 
yOU 
Should have these new, 
model, specifications 





Paper Bound—6" x 9°—56 pages 
Three Sections 
|. Bituminous Concrete 
ll. Road Mix 
\!. Penetration Macadam 
Price .75 per copy 
(Foreign Postage Extra) 


To Insure Prompt Delivery 
ORDER DIRECT 


from 
American Association of 
State Highway Officials 
1220 National Press Building 
Washington 4, D. C 
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It Can Be Your 


Library Department! 


\ 


trained staff and a fully equipped 
| ild be a valuable addition 
The Service 
reau of the Engineering Societies 


rary we 


sur company. 


rary can be that new department 

if organization, yet more 
and better 
uipped than any individual organ- 


yn library could possibly be. 
Over 4,000 bibli- 


lequately manned 


this service. 


graphies on engineering subjects 


’ 
} 


re on 


file. 150,000 engineering 
xts and files of every worth-while 
al are available for further 
rch to meet your specific needs. 
etter, a telephone call or a tele- 
will place the Service Bureau 

r service, 


Use the service of your Engi- 
Library—The charges 

only the cost of the service and 
esent but a fraction of the value 
will receive, 


eering 


The Engineering Societies 
Library 
’ West 39th Steet, New York, N. Y. 
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66 MODERN WATER STORAGE IN 


ELEVATED STEEL TANKS 


Pittsburgh-Des Moines Steel Company —pre 

sents a 20-page bulletin which describes 50 typical 
installations of elevated steel water tanks, and de 

tails 28 of their features and advantages In 
addition, the bulletin offers tables on steel reser 

voirs, fire flow requirements, water friction in 
pipes and elbows, and other tables giving informa 
tion pertaining to water storage 


67 MORE POWER TO YOU 


Allis-Chalmers Manufacturing Company— The 
new 8-page illustrated announcement describes in 
detail the structural design and new features of all 
a-c power units which enable them to provide 
thousands of hours of economical! service On 
the-job"’ pictures of the different units demon 
strate the wide variety of applications the five 
sizes of units can accommodate such as 
crushing, power hoist, sawmill operations, air 
compressors, water pumps, generators, and rock 
crushing operations 


68 CONTRACTORS PROFIT WITH DIESEL 
MOTOR. GRADERS 
Caterpillar Tractor Company—The many and 


varied applications of Diesel Motor Graders, the 
reasons for such usage and the advantages to a 
contractor are outlined in a new 8-page color book- 
let Descriptive pictorial material and concise 
editorial comment portray the motor grader as a 
companion to the tractor, bulldozer, and scraper 
emphasizing how it increases production and 
minimizes costs while releasing pioneering tools for 
their heavy earthmoving tasks 


69 NEWLY IMPROVED WHEEL TRACTOR 


WITH INDUSTRIAL MOWER 


Allis-Chalmers Manufacturing Company—A new 
i-page bulletin lists features of the newly im 
proved Model B Wheel Tractor with industrial 
mower The bulletin contains detailed illustra 
tions of the machine showing its new and im 
proved features. It also gives specifications of 
Model B, and explains how ease of handling, and 
low operating and maintenance costs make this 
machine a welcome addition to jobs calling for 
mowing of highways, parks, boulevards, airports 
golf links, or railroad rights-of-way 


70 OPEN STEEL FLOORING 
William F. Klemp Company 


publication of their catalogs entitled 


announces re 
Klemp Open 


Steel Gratings and Stair Treads, The Perfect 
Structural Steel Floor’’ containing full technical 
details and photographs of their riveted and 


welded gratings, as well as new catalogs entitled 


Hexteel Heavy Duty Surface Armor and 
Floorsteel, The Flexible Floor Armor That Roll 
Out Like A Rug 


71 OPEN-WEB STEEL JOISTS 


Bethlehem Steel Company—-A 36-page 

describing two general types of open-web steel 
joists, the standard joist produced in lengths up 
to 32 ft., and the long span joists, available in 
lengths up to 64 ft. and greater A number of 
tables giving properties, dimensions, marking sys 
tem for ordering, and other information are in 
cluded Numerous illustrations typical 
buildings employing these types of joist 


booklet 


show 


72 OZALID 


Ozalid Division, General Aniline and Film Cor- 
poration—-A comprehensive booklet describing 
versatile methods of reproducing anything drawn 
typed, printed, or photographed on translucent 
material by the use of Ozalid products in con 
junction with the Ozalid machine Described are 
mass production of a drawing, design changing 
eradication of obsolete areas of an original, foils 
to make composite prints, proving of color separa 


tion positives before printing plate are made, 
Ozalid Chemistry, storing of sensitized materials 
process of developing, and a plan for the layout 
of a printing room 

73 PARABOLIC FLUME 

Simplex Valve & Meter Company—-An instru 


ment able to measure extremely low flows with 
unusual accuracy is described in a special booklet 
This bulletin describes the measuring device 
adapted for installation where low head conditions 
exist and liquid containing solids must be 
measured. without clogging the primary device 
The bulletin outlines general purposes and use 
of this unit and illustrates types of installations 
and locations where it may be used 


“I'll take the 
WHITE one 


every time!”’ 


WYTEFACE “A” 


TRADE MARK 
STEEL MEASURING TAPES 


The man who knows and uses 
measuring tapes instantly recog 
nizes the superiority of WYTEFACE 
“A” Steel Tapes. Raised black 
graduations and rims, on a crack 
proof white surface, make these 
steel tapes as easy to read in the 
brightest glare as in the dimmest 
light. See WYTEFACE “A” heavy 
duty and general purpose steel 
tapes at your dealer's, or write 
for catalogue 


WYTEFACE Steel Tapes 
ted by S. Patent 2,088,208 


snd Tape Rules 


are protec 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO + DETROIT +. ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 
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RILLED-IN CAISSON 


The latest development in the art of foundation construction, the 
Dritied-in Caisson can be installed through any overdurden into 
rock at any depth individual caissons have been used fe 


carry loads up to 1500 tons. Write for catalog 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE. NEW YORK 16. N.Y 


Affiliated with 


10 East 40th St kA New 


SPENCER, WHITE & PRENTIS. INC @) WESTERN FOUNDATION CO 
ae: os ae ed ; West West 


LACLEDE STEEL 


FOR 


BUILDINGS HIGHWAYS 





: - 


“* Fim oe pathy Phe . 

ie aa ae 

he ABE TD 

WIRE MESH 

CENTER JOINT i) 


REINFORCING BARS ° 
> 
@ DOWEL SPACERS 
. 
> 
. 


SPIRALS 


WELDED STIRRUPS 


STEEL JOIST DOWEL BAR ASSEMBLIES 


LACLEDE 
i 


PIPE AND CONDUIT PIPE REINFORCEMENT 


Write for Catalog ACCESSURIES 


ACCESSORIES 


FOR IMMEDIATE CONSTRUCTION ON APPROVED PROJECTS 
OR POST WAR PLANNING 


LACLEDE STEEL COMPANY 


GENERAL OFFICES ARCADE BUILDING ST. LOUIS, MISSOURI 
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74 PAVEMENT CONSTRUCTION 
Wood Manufacturing Company—— Bulle: le 


entitled The Fastest Metnod of Low t Pe 

ing,” is a 10-page illustrated bulletin ribin 
the Wood Roadmixer, travel-plant method oi 
pavement construction Describes hoo up 

unit to crawler tractor and binder sup; truck 
Mixing action is diagrammed, binde: olume 
control is illustrated and detailed in lation 
operation and parts views are shown plete 


specifications are listed 


75 PIGMENT-TO-PAPER WRITEABILITY 


Eberhard Faber Pencil Co.— Brilliant, clea, 
colors that ‘‘take"’ easily and will not wash off 
because they are ‘‘weatherproof” are described ip 
an eye-appealing, illustrated pamphlet offering 
Van Dyke Thin Lead, totally waterproof colored 
pencils Superlative qualities listed and de 
scribed are brilliiancy and variety of colors 
strength of lead, legibility on glazed paper case 
of reading, and smooth gliding 


76 pues 


Raymond Concrete Pile Company—Raymond 
Standard and Step Tapered Piles are described 
in literature which also includes information op 
the scope of Raymond's activities which cover 
every recognized type of pile foundation includ 
ing poured concrete, precast concrete, composite 
wood and concrete, steel, pipe, and wood. Ray 
mond's activities and experience also include the 
construction of caissons and construction inyoly 
ing shore protection, shipbuilding facilities, and 
harbor and river developments 


77 PILE, TAPERED TUBULAR STEEL 


The Union Metal Manufacturing Company 

Descriptive information and engineering data on 
Monotube steel piles. The Monotube is a fluted 
tubular steel pile, fully tapered or combining 
tapered and uniform sections It is driven 
directly with standard pile-driving equipment 
without use of driving core or mandrel. Avyail- 
able in: Nominal Butt Diameters of 12°, 14’ 
16” and 18”. Tapers: 1” in 7 ft.; 1" in dit; 
1” in 2 ft Wall Thicknesses: Gauges No 
11,9, 7, 5,3. Lengths are assembled in shop or 
field as required. Advantages listed: easy han 
dling, speedy driving, economical field extendabii 
ity to meet varying length requirements, interna 
inspection after driving, high load-carrying capa 
ity with consequent economy per ton of loa 
carried, 


78 Pitot EQUIPMENT 


Simplex Valve & Meter Company—Pitot Equiy 
ment generally used in trunk main service, dis 
tribution service, checking of large meters ar 
pumps, and determination of water waste is de 
scribed in a special bulletin. Air remova 
covered in detail in this bulletin, which al» 
describes use and care of the Simplex Pitot Tut 
and Manometer and the Simplex portable Pitot 
Recorder Theory formulas, notations, ar 
tables and curves for use with this equipment 
are included 


79 POLARISCOPES 


Polarizing Instrument Co., Inc.-To the mac 
designer, photoelastic stress analysis is not 
of value in the verification of calculations 
on theoretical solutions, but also in the solut 
of problems where theoretical analysis 1s 
available Literature describes photoelast 
equipment and its use 


} 
a 


80 PORTABLE AIR COMPRESSORS 


Gardner-Denver Company—Portable a 
pressors with capacities from 105 to 500 ft ar 
scribed fully in two bulletins recently 
the company Both diesel and gasoline 
driven compressors of the 105 and 210-f 
described in Bulletin XPC-15 rhe larger 
compressors, which include 315, 365, and 
capacities are featured in the new Bullet 


81 POWER UNITS 


International Harvester Company—A mpre 
hensive two-color catalog giving detailed 
tion on four sizes of international carhuretor-tyt 
power units and four Diesel power units 
wide horsepower range Specification {imet 


re illus 
sions, power curves, and attachments 4 sagt 
trated and described. The catalog lists features 
International Diesel engines and gives «n exp 


nation of the International gasoline starting 
tem for Diesel engines. It contains a deta 
scription of the International gasoline eng" 
bustion chamber design 
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LONGER LIFE 
INTO BRIDGES | 
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When you specify Amcreco creosoted prod- 
ucts for a construction job you automatically 
inject long-life and low-maintenance costs 
into that project. You get the advantage of 
low first cost, too, with Amcreco products. 
The treating methods used by Amcreco are 
proved methods, improved by continuous re- 


search and development... your assurance Amcreco 
of longer lived products. Get the complete of 7) 
oury Tocess 
Creo 


Amcreco story today. 
soted 











with es 


Products 


AMERICAN CREOSOTING COMPANY_ 


~ INCORPORATED - 
COLONIAL We GEORGIA 
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COMPANY COMPANY 
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Ss 82 PRECISION BUILT ENGINE 

Clinton Machine Company—announ 
folder on a precision built, all-purpos: 

R p G engine Reasons given for leaders 

engine described are: its ability to ; 

Ss and out-last other rated engines of th 
and weight, trouble free, compact, econ. 
N service under all conditions, and gaged to closes: 


tolerances before assembly 


83 PRELIMINARY SURVEY PROCEDURE 


American Paulin System— This booklet Vailable 
without charge 2 all civil pir day a 
in the interests of greater efficiency an economy 
of time and labor in the making of — 
surveys under all conditions. The observer and 
author of this work, Raymond A. Hil, y 
ASCE, of the widely known firm of Quinton 
Send for catalogs Code and Hill, Consulting Engineers, explains 
detail the practical use of the Paulin System ‘AL 
timeter in connection with all branches of prelim, 
the nary field surveying. Geologists, scientists 
topographers, surveyors and educators will fine 
this book of interest and technical value. 


a 


descriptive of 


latest foundation 


84 PROGRESS IN STEEL CONSTRUCTION 


Fort Pitt Bridge Works—-A 56-page brochur 
entitled ‘'50 Years of Progress in Steel Constryc 
tion,’’ contains over 150 photographs of th 
company's installations. Various types of bridg: 
construction are exemplified, and bridges, office 
and other public buildings, industrial, marine, and 
many varied types of Fort Pitt installations ar 
illustrated and briefly described. The company . 
engineering and manufacturing facilities are aly 
detailed pictorially, showing the organization 
which makes possible the widely diversifc 
activities in which Fort Pitt Bridge Works « 


SPENCER, WHITE & PRENTIS, INC. “"" 
10 EAST 40th ST. NEW YORK 16, N.Y. 85 Pumes 


The Jaeger Machine Company—Catalog P-4 
provides complete data on “Sure Prime” cen 
trifugal pumps. Capacities from 3,000 to 240,00 
gph in portable and stationary models; gasoline 
electric and diesel powered. Also self-priming 
jetting pumps for pressures to 250 Ib and high 
head caisson pumps. Describes many features of 
design, priming action, and construction excle 
sive in this line and method of enclosing the 


WATER SUPPLY DESIGN PROBLEMS | ::ii::isi.iauag “m= 


types and methods 




















The Horrizontal Collector in Shallow Infiltration Acquifers 86 
REVISED ENGINEERING INSTRUMENT 
In shallow infiltration aquifers the maximum possible differential CATALOG 
. W. & L. E. Gurley—A newly revised edition of th 
in water level available to move water from the source to the 50 page illustrated catalog describing a complete 
collecting unit is sharply limited. line of engineering instruments. Included are 
detailed analyses of transits, engineers’ levels 


: : : ; precise leveling rods, alidades and topographic 
As will be shown in this space at another time, a fundamental precise leveling, sete Se ee 
principle in ground water design is that the screens of the water diagramed are several pattern designs of gas 
producing units shall never be dewatered. This imposes a severe — 
} limitation on conventional wells, as it limits their screen area, 87 
hence, their efficiency. Horizontal collectors utilize more of the ROAD MIXER Z 
. , : Wood Manufacturing Company— Bulletin No. 5 
available head and can have a screen area which is as large as describes the Wood Roadmixer Model No, 36, 3 
; ; ; ici ; new self-propelled traveling mixing plant. One 
desired, hence operate with equal mechanical efficiency in any sen operate it hendies un to 4eu, anon 
thickness of aquifer and with greater hydraulic efficiency than Mixing speeds from 11.5 to 71 ft per mim., 100 
, to 150 tons of mix per hour. Model 36 incor 
any vertical well. porates all of the proved features of the larger 


Wood Roadmixers plus maneuverability, speed 
“HORIZONTAL COLLECTOR oo and self-propulsion. Complete specifications are 
shown and model is illustrated 


PUMP HOUSE +. oe 
RIVER IT TOF SOL rt rr 
a. é f 88 ROTOTROL 


0 a ° 
© . oe i) o 

4 qj . 2 0 ak Westinghouse Electric Corporation— Booklet 

P nh { ‘ PIEZOMETRIC c > plains how Rototrol regulates voltage, speed 

eae tr ele a H°-<¢ . ° SURFACE . aa e current, power, speed and torque, power-factor 
; f 1] . © eh). ; re and position, and provides stability control and 
' oo .9. © o o-:. ° current limiting. Photographs, schematic dis 
Y 
. 








e ? 
° . . ) 
e ¢ 







0 e® grams, and performance curves are used to de 
sd 0 C) scribe Rototrol applications in the automotive and 
> [NOTE. IN AQUIFERS LESS aviation, central station, construction, — 
e | THAN FORTY FEET THICK tool, marine, metal-working, miming pape, 
aaaeare .”| USUALLY , ber, textile, and other industries. Seven pages 
th “ technical information are also included givins 
i. 





O . 


1 
D 





h = 65H additional data on the theory, design, and oper 
ing principles of standard Rototrols and sever 
frequently used modifications, 








RANNEY METHOD WATER SUPPLIES, INC. 
63 S. High St., Columbus, Ohio Use the Digest Service. 


Water Supply Engineers and Contractors Read all of the 112 items 
listed on pages 94 to 112. 
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of the latest advances in your profession. 

illetit It is also your tink with 21,000 other Givil 
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plant Engineers, many of them key men in con- 

ft windrow . 
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LOOK AT THE FACTS 
ABOUT THE 


CLINTON 
ENGINE 


IN ONE YEAR 


From scratch to 
the world's 
largest Manu- 
facturer spe- 
cializing in 12 
to 2 H.P. Gasb- 















QUALITY FIRST 


To build the finest With quality as the 


quality engine that prime factor, The 
money can buy 















Clinton Engine is to- 





Clinton Engineers 
selected only the 
top quality parts. value in its field. 





day's outstanding 







THE CLINTON ENGINE IS 
THE RECOGNIZED LEADER 


1. SCINTHLLA AIRPLANE TYPE MAG- 
NETO— Moisture proof, sure fire starting, 
smooth operation at all speeds 


2. FINNED MANIFOLD—Prevents vapor 
lock and gives greater economy of oper 
ation. More H.P. Hours on less fuel 















3. FORGED STEEL CRANKSHAFT— 
Provides larger diameter, longer length 
bearing surface and bearings large 


enough fer 3 H.P. engine 


4. FLYBALL TYPE MECHANICAL GOVER- 
NOR — Entirely enclosed, running in oil 
This governor positively governs at all 
speeds 


These and many other exclusive quality 
features make the Clinton the most de- 


manded engine today 


For full information write Box 100 CE 


CLINTON MACHINE CO. 


CLINTON + MICHIGAN 
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EMENT GUN COMPAN 


( GENERAL OFFICES —ALLENTOWN, PENNA..U.S.A. 


‘GUNITE’ CONTRACTORS 





PRE-STRESSED “GUNITE” TANKS 


Pre-stressed ‘“GUNITE” assures a leak-proof and maintenance free tank for the storage 


of water, fuel oil or other liquids 


Above are shown two 80’ diameter 750,000 gallon pre-stressed ‘"GUNITE” water storage 
tanks with ““GUNITE” dome roofs which we built in 1943 for the Borough of Schuylkill 


Haven, Penna. They are bottle tight 


Our experience in this field of construction includes scores of pre-stressed tanks and 
silos of many types, ranging in capacities from 25,000 to 2,000,000 gallons. 


Our new bulletin B2300 describes this and many other uses of ‘‘GUNITE.’’ 
Write today for your free copy of this bulletin. 


MANUFACTURERS OF THE “CEMENT GUN” 


MacArthur 


SOIL AND ROCK 
BORING DIVISION 


FOUNDATION EXPLORATION 
FOR HEAVY STRUCTURES 


through 


DIAMOND AND SHOT 
CORE DRILLING 
SOIL AND ROCK BORINGS 
DRY SAMPLE BORINGS 
TEST Pits 


LOAD TESTS 


MacArthur 
CONCRETE PILE CORP. 


18 EAST 48th STREET 


‘ f\ oO ’ a 
VC ¥¥ YORK ’ 


IRVING GRATING 


“A Fitting Grating for Every Purpose” 


Rivceted 


Walkways — Stair Steps — Platforms 
Trucking Aisles — Trench Covers 


O2Z-wDoorn 


OZ> 


Press-Locked 
Industrial Plants — Oil Refineries 
Chemical Plants — Power Houses 
Naval and Merchant Ships 
Locomotive, Passenger and Freight Cars 
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IRVING SUBWAY GRATING CO. INC 
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89 seven Types OF VALVES 
Golden-Anderson Valve Specialty ( 











Seven types of valves, examples of a 
1,500 standard types and sizes, are de ed 
illustrated in a mew 4-page bulletin vchaded 
are pressure reducing valves,  sinoie —— 
standard altitude valves, integral pilot pe oat 
water float valves, railroad track pan fi oF 
water strainers, counter-balanced railro.4 te 
pipe valves and water columns va 
90 SEWAGE WORKS MATERIALS 
Johns-Manville— Brochure TR 38A, in two parts 


78 pages, size 8'/: X I1 Part one is an illus 
trated presentation of many actual application 
of the various J-M asbestos products which - 
come to find broad application in the sanitary 
fheld It includes sewer pipe, insulations, pack 
ings and gaskets, roofing and floering, etc Part 
two is a catalog containing descriptions of thes 
products with recommendations for their use 


91 SKETCHING AIDS 


Koh-i-Noor Pencil Company, Inc.—publishes 

small folder illustrating and describing Sees 
items manufactured by them which are Suitable 
for the use gf the draftsman, engineer, and artic 


92 STEEL FOR HIGHWAYS 


Bethlehem Steel Company— ‘‘Steel for Highways 
is the title of a 26-page booklet describing Bethic 
hem's ability to supply everything in road steel 
The various products covered in the book ar 
listed in the divisions, Right-of-way—Highway 
Bridges— Bridge Foundations Paving—High 
way Guards and Posts. The products included 
are: reinforcing bars, structural steel, pipe, bar 
mats, mesh, road joints, wire rope, highway 
guards and steel posts, steel piling, drill steel and 
many other products even down to form nails 
The selective character of this booklet makes it of 
definite value to the highway contractor 


93 suRVEYING INSTRUMENTS 


David White Company—12 pages of comprehen 
sive information and prices on transits and lev« 
Bulletin includes all specifications on the instr 
ments and accessories plus photographs and 
drawings 


94 SURVEYING INSTRUMENTS 


Keuffel & Esser Company —-Keuffel & Esser ix 
struments and surveying accessories are agaw 
availaible, the company reports. Two bulletin: 
extracts from their 40th edition catalog deseribe 
this equipment. The first K « E Engineers 
Surveying Instruments,”’ describes in 68 pages the 
various transits, levels, compasses, hand level 
and plumb bobs; the second, a booklet of 
pages, lists, describes and illustrates Keuffel & 
Esser's Level and Range Rods 


95 suRVIVAL AND RETIREMENT EXPER 
ENCE WITH CAST IRON WATER MAINS 


Cast Iron Pipe Research Association — A brochur 
reprinted by the permission of the AW WA 
gives, in chart form, facts ascertained about cast 
iron water mains in the recent study conducte 

in 25 cities by a committee representing America 
Water Works Association, New England Water 
Works Association and the Institute of Wat 
Supply Utilities. Tabulations showing in deta 
the survival and retirement experience with cas! 
iron mains in various sizes are given for each crt 


96 TECHNICAL BOOKS 

Joha Wiley & Sons, Inc.—-Catalog describing 
1,350 titles in ail the fields of pure and app 
science. Of particular interest are the more! 
cent books in civil engineering, such as >ee 


Data Book for Civil , Engineers Froesct 
Prokosch's ‘‘Airport Planning,” Maugh’s Sts 
cally Indeterminate Structures Peabod 


Design of Reinforced Concrete Structure 
Creager-Justin-Hinds’ ‘‘Engineering for Dam 


3 volumes Babbitt's ‘‘Sewerage and 5ewas 
Treatment,’’ (6th edition); Tracy's ‘‘Survey™s 
Theory and Practice;"’ Callaham's Russia 


English Technical and Chemical Dictionar 
Robb’'s ‘‘Engineers’ Dictionary 


All industrial literature is costly 
Please restrict your request 
the booklets of use to yo 
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‘HEAVY PUMPING TO DO ? 


Economy low-cost Axial Flow Pumps are the right 
answer to heavy pumping problems. Sturdy, compact 
they are designed to handle volumes from 500 to 120,000 
G.P.M. Because their price is much lower than that of 
centrifugal pumps of equivalent efficiency and mechan- 
ical construction, Economy Axial Flow Pumps of very i} 
large capacities may be provided for peak flood and 
drainage conditions without exorbitant expenditure. 





APPLICATIONS 
* FLOOD CONTROL * DRAINAGE AND SEWAGE PUMPING 
* AGITATOR SERVICE * CONDENSER CIRCULATION 


e IRRIGATION, etc. 


A 42-inch vertical unit receives tine 
check-up prior to shipment 


®) Economy Pumps Inc, 


HAMILTON, OHIO 





Che World’s Largest Projects have 
: ° roved the Merit of VIBER VIBRATORS! 
Mitete WRANSITS a | 
LEVELS - ALIDADES 


FEATURING 
COATED OPTICS 


7 


“4 ~~ a¥p 


Precision-built to rigid 
standards, White transits _— S. 
ond other surveying and 
building instruments are \ 
famed the world over for 

eccuracy and rugged dependability. 
Write TODAY for full 
information and prices! 
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ENGINEERS AND CONSTRUCTION MEN AGREE 
VIBER VIBRATORS REDUCE CONSTRUCTION TIME AND COST! 


To obtain maximum density and strength in conerete, it is 


strated, Type Il 
Engineers’ Transit) 


: re 
307 West Court St., ea be 4 


Milwoukee 12, Wis. 


important that the entire mix be given internal high speed 
vibration. This reduces voids, honeyeombs, shrinking and 





cracking, also placing and compaction time. Built to with- 
stand the strain on heavy construction jobs, the VIBER 
Vibrator makes practical the use of drier mixes. The inter- 
changeability of VIBER units permits quick conversion to 









D AVID S. | eabil , ts pers 
Bs a \% changing job conditions, eliminating delays. and the light 
WH ITE weight portability offers easy one-man operation. 
7 F Imy s and specifications on VIBER Vibrators fur 


nportant fact 
compart 





nished upon reques 







DF INTERNAL CONCRETE VIBRATION | 


COR me ica #, 728 S. Flower, Burbank, Calif. 
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FOUNDATION 
TEST BORINGS 





* = 4 Engineering 


Service 
% —/or Engineers 
24 "* 
” f>y Engineers 
. 


PENNSYLVANIA 


DRILLING COMPANY 
PITTSBURGH, 20, PA. 
« 


Complete drilling and grouting 
service for construction and mining 





97 TILT-UP CONCRETE CONSTRUCTION 


Portland Cement Association lers tw 


98 TRACING CLOTH 
Arkwright Finishing Co ok 
99 TRACTO-SHOVEL 
Tractomotive Corp rhe tT Tra 
x ! 
‘ ‘ 
100 rractor 
Allis-Chalmers Mfg. ‘ 
’ H 
" 
x k tha 
tac Kce ‘ 








CATALOG DIGESTS 





101 TRUCK FLEET MOTOR OIL 


Standard Oil Company Indiana 16-page 
tanolube HD Booklet. Comprehensive techni 
j i f f th heavy-duty motor oil of 
" ‘ tt ngineers who operate truck 


leet tar ibe HD was developed to combat 
[ ot and carbon deposits in 

und heavy duty engine operation Un 

hed r photograph lustrate actual 





t result n engine parts 


102 TUNNEL BUILDING 


The Commercial Shearing & Stamping Co. 
A new 272-page book on tunnels with a chapter 


n tunnel geology by Carl Terzaghi There are 
er 300 subjects covered in this book and it is a 
ource f pecifi« nformation on tunneling 
ering phase and formulas never before pub 
hed [his book is priced at $2.50 postpaid 
VB he i ) yr this book M ake 
k payal ] Commercia Shearing & 
” Com 


103 types AND SIZES OF GEARS AND 


SPECIAL MACHINERY 


The Earle Gear and Machine Company—-New 
24-page catalog describes, in pictures, blueprint 
und text, the various types and sizes of gears and 
pecial machinery Included are such products 
ir gears and pinions, herringbone and hobbed 


p 
pe gears and pinions, worm gears and wheels 
sarious non-metallic gears rack prockets 


leave and special machinery used in operating 
_ bridge gate hoist mills and others 


104 VAri-TyPER 


Ralph C. Coxhead Corporation —has issued a new 
ooklet describing the many uses for the Vari 
y per a lettering machine used by many eng! 
neering Organizations to replace lettering on trac 
ngs The equipment is described fully, showing 
pecimens of the work produces 


105 viprators, CONCRETE 


Viber Company The full line of interchangeable 

} } peed 1500 rpm) concrete vibrator and 

VIBER LAB multiple vibrating attach 

for f dept bration of heavy duty high 

Ay ar sirport runway work is illustrated and 

Viber atalog In addition to 

ral specifications and specification details for 

act t, the catalog concisely points out new 

ature proved advantage and recommended 

cation The time and money saving ad 
antas f} peed Viber also outlined 


106 water FILTERS 


% Proportioners, Inc. % Bulletin 1550 describes 
new atoma is earth pressure type water 
t rhe Pur-O-Cel Filters use diatomaceous 
irth instead of sand as the filter medium They 
d va f practically 0 turbidity at all 
rate of flow through the filter, even those con 
rably im ex of filter rating These filter 
edin B etin 0 save construction costs 

n more compact, allowing higher filter 

and providing more filter area than ¢ juiva 

and filter Pur-O-Cel Filters elimimate 

her : oa latior requirement except on 
ghiy tur 1 water, tl reducing filtration to a 
anical proce handled bv low-priced person 
rather t n techn illy trained high-priced 


107 WATER LEVEL RECORDERS 


Leupold & Stevens Instruments—Bulletin 12 


rates and describe evens Water Level 
Recorder I ype \ and A I ontinuous re 
rders, ut nited range, for many months 
hattended yperation Bulletir 24 stevens 
Water Level Recorder Type I weekly recorder 
inlimited in range imple, portable, and sensi 
Ihe nstrument have been developed 
w river hydrography water upply ground 
water tigatior and sewerage 


108 water WORKS EQUIPMENT AND 


ACCESSORIES 
M & H Valve & Fittings Company ffers a cata 
t AW WA fire rant " hittir 
rk } rT r 
t ’ tratio 
[ Wag ii p t 
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GOLDEN - ANDERSON 
design and byil¢ 


over 1500 


types and sizes iy 


automate 


Alves 


for safe protection 
on any high pressure 
installation 


Ir addition to more than 1500 
standard types and sizes of manuaj 
or automatic steam and water 
service valves —-GOLDEN-AN. 
DERSON engineers design and 
build special valves to meet most 

any difficult high or low 


pressure service. 









~~ ~~ Write today for descriptive 
( technical catalog. 





GOLDEN-ANDERSON 


MLvE °° revctonons 


109 WATER WORKS MATERIALS 
Johns-Manville Corporation Brochure TRIGA 


in two parts, 72 pages, size 8'/; X 11. Part one 
is an illustrated presentation of many actual ap- 
plications of the various J-M asbestos products 
which are particularly suited to the exacting but 
varied requirements of this industry. It includes 
water pipe, insulations, packings and gaskets, etc 
Part two is a catalog describing these products 
with further recommendations for their use 


110 water TREATING EQUIPMENT 


Permutit Company— A new builetin describes the 


Displacement Type Dry Chemical Feeder 
adaptable to either acid or alkaline chemicals 
which insure ccuracy of feeding, allows a 
exceptionally wide feeding range, and permits 
reproducing of feeding rate for any feeder setting 
and = steple adjustment of dosage Complete 


enciosure of feeding mechanism and mspechos 
peration through a transparent door 


ire advantage alse. described 


of feedir 


L111 wire ROPE —LIFE AND COSTS 

Wickwire Spencer Steel— Thousands of wire rope 
users—old hands and new—have fourm Kno® 
Your Ropes" of inestimable value in lengthemmg 
ife of wire rope. Contains 78 ‘right and wrong 
llustrations, 41 wire rope life savers, 20 liagrams 


tables, graphs and chart 


112 WOLMANIZED AND MINALITH 
TREATED LUMBER 


American Lumber and Treating Company 


Booklet explains how 1} Wolmanize reserva 
tive-treated lumber protects against ay, ter 
mite and fire und gives trouble free service for 
years in str ictures exposed to high hur ties and 
temperatures that cause rot to destr rdinary 
wood in four or five years 2) M th Gre 


retardant treated lumber reduces the inflamme 


bility of wood by pressure impregnatiot 






















IDERSON 


Company 
URGH 22.-PA 





